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Executive Summary 

While threats to fish populations are numerous and diverse, degradation of freshwater habitats remains one of the most 
significant contributors to the observed declines of species. Much of this habitat loss has been attributed to modifications of the physical 
environment by human land-uses. The Fales River, not unlike many rivers in the Annapolis River watershed, is greatly affected by human 
alteration and land-use changes within the sub-watershed and as a result, ideal in-stream fish habitat is lost through channel 
modification, sedimentation and alterations to water quality. The Clean Annapolis River Project (CARP) has undertaken aquatic habitat 
connectivity assessment and restoration actions on the Fales River in the past, including the installation of restoration structures and 
assessments of major road watercourse crossing for fish passage. In the late 1990’s, CARP installed various structures along the Fales River 
including digger logs, deflectors and log cribs to enhance the physical characteristics of the watercourse, stabilize the banks to allow for re-
establishment of riparian buffer zones and encourage salmonid spawning and rearing within the river. In 2018, continued restoration and 
monitoring efforts resulted in the discovery of two cohorts of Atlantic salmon, along with six other fish species supporting the value of 
restoring and enhancing this river’s fish habitat. Habitat suitability assessments and consultation with stakeholders through restoration 
planning has identified that sedimentation and erosion as a result of land-use changes are leading threats to Atlantic salmon in the Fales 
River.  

The objective of the 2019 project was to execute in-stream habitat restoration through the rehabilitation of spawning habitat to 
address the fine sediment within the streambed and the quality of fish habitat in the Fales River. The primary action undertaken through 
the project was the removal of fine sediments from the interstitial spaces of the gravel and cobble substrate through the use of the 
SandWand technique. CARP also installed a single tree deflector to assist in enhancing rearing and migration habitat for salmonids as well 
as to act as sediment traps for silt, redepositing them alongside the bank. Monitoring was conducted to compare pre-restoration and post-
restoration conditions and evaluate impacts of restoration activities. In total, 1,485 m2 of in-stream habitat was enhanced on the Fales 
River: 710 m2 through SandWanding activities and 775 m2 through the installation of an in-stream restoration structure. In addition, 
SandWanding efforts removed an approximate total of 12.33 tonnes of fine sand and silt from highly suitable fish habitat areas in the 
river.  The completion of these enhancement activities in addition to historic data and future data collection will be used towards the 
completion of a sub-watershed management plan for the Fales River in future years. 
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1.0 Introduction 

In Nova Scotia, the precipitous decline of fish populations that had historically widespread distributions is a well-documented 
dilemma (Parrish et al., 1998; Klemetsen et al., 2003; NSDAF, 2005; Ryan & MacMillan, 2016). While threats to fish populations are 
numerous and diverse, degradation of freshwater habitats resulting from human activities remains the most significant contributor to 
observed declines in native fish species, including sport fish that have provided valuable economic contributions to the province (Taylor et 
al., 2010; DFO, 2006; Bohn & Kershner, 2002; Bardonnet & Baglinière, 2000). Much of this habitat loss has been attributed to 
modifications of the physical environment by human land-uses. Human influences and land use changes surrounding a watercourse can 
lead to negative impacts such as erosion and sedimentation that damage aquatic ecosystems. Streams can become straightened and over 
widened which in turn can lead to greater erosion and sedimentation thus reducing the thermal capacity of the watercourse, in-stream 
cover and food availability from vegetation as well as appropriate flows for spawning (NSE, 2018). Remediation actions involve the direct 
removal of the fine sediments from the streambed to reveal the natural cobble and gravel substrate as well as the installation of in-stream 
structures to help redirect the excess sand and silt while supporting natural stream processes, thus enhancing the aquatic habitat for various 
species including, but not limited to Atlantic salmon and brook trout. 

Due to the region’s history that includes the site of Canada’s oldest existing European settlement, the rivers and streams of the 
Annapolis River watershed have a long history of human use, alteration and degradation, which has taken its toll on the freshwater 
ecosystems and the native aquatic species that inhabit them. In the early 1990’s, the Clean Annapolis River Project (CARP) surveyed 
several tributaries to the Annapolis River, and in 2012 developed a list of seven priority sub-watersheds ideal for future fish habitat 
restoration work focused on the conservation of native fish populations, especially Atlantic salmon. As a historically known Atlantic salmon 
river, the Fales River watershed was identified as a priority sub-watershed based on historical water quality monitoring, past restoration 
activities and observations and experiences of local community members. In the late 1990’s, digger logs, deflectors and log cribs were 
installed by CARP to enhance the physical characteristics of the watercourse, and stabilize the banks to allow for re-establishment of 
riparian buffer zones to encourage salmonid spawning and rearing within the river. In 2018, electrofishing practices verified the presence of 
two cohorts of Atlantic salmon on the Fales River supporting the value of in-stream habitat restoration on this system. 

 The Fish Passage Restoration and Habitat Enhancement Project (formerly “Broken Brooks”) was conceptualized and initialized 
by the Clean Annapolis River Project (CARP) in 2007. Field work for the project has been ongoing since 2010 with the purpose of assessing 
and restoring aquatic habitat and connectivity within the Annapolis River watershed. As part of the Broken Brooks program, CARP has been 
assessing watercourse crossings within the watershed in an attempt to identify which ones pose barriers to fish, and prioritize those which 
have been found to obstruct access to upstream habitats for remediation. In 2012, CARP adopted a sub-watershed assessment approach to 
allow for improved watershed management and planning. In 2015, the project name was changed to reflect the inclusion of in-stream 
habitat remediation and sub-watershed planning within the scope of the project. The focus of the 2019 season was on in-stream 
restoration work on the Fales River to improve the quality of spawning grounds and pool habitat for the spawning and rearing of salmonids 
and other native fish species. 
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2.0 Methodology 

The 2019 field season built upon previous projects by CARP staff, in which efforts were focused on enhancing the physical 
habitat, improving water quality, and adding complexity to the Fales River while improving spawning grounds and pool habitat. In-stream 
restoration actions were completed to address sedimentation in the Fales River through the direct removal of fine sediments from the 
streambed, and the installation of in-stream structures.  

2.1 In-Stream Habitat Enhancement 
CARP began developing restoration plans for sub-watersheds in 2012 to guide restoration and enhancement efforts. Targeted 

sub-watersheds included those that were previously identified and prioritized as suitable for salmonids (Wagner, 2013). The Fales River 
was identified as a priority sub-watershed and had received some restoration and enhancement work between 1999 and 2002. Continued 
efforts to enhance in-stream habitat were undertaken in 2019.  

In 1999, initial work was completed by CARP on the Fales River to improve habitat quality and complexity in the river which had 
been altered by development in the surrounding area. Digger logs, deflectors, log cribs and low flow barriers, were installed as part of this 
work with the goal of adding complexity and improving habitat quality in the long, flat stretch of river that contained little in-stream cover 
and severely eroding banks. In 2017, CARP staff began planning an extensive in-stream remediation project, involving the restoration of 
pre-existing digger logs, deflectors and log cribs, as well as the addition of new digger logs and deflectors, and SandWanding along various 
stretches of the river. In 2019, continued SandWanding and the installation of an instream structure built upon past efforts to continue 
improvements to improve the quality of spawning grounds and pool habitat for the spawning and rearing of salmonids and other native 
fish species. 

 

 
Figure 1. Eroding bank on the Fales River. 
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Figure 2. Negative impacts of anthropogenically enhanced sediment input (Kemp et al., 2011). 

 
Consultations with partners and experts were conducted to help identify additional activities for in-stream habitat enhancement 

work. It was identified that much of the available spawning habitat in the portion of the river accessible by salmonids was impacted with 
fine sediments, likely impairing successful spawning. Over several decades, the river has filled in with fine sediments from land-use impacts 
and bank erosion (Figure 1). Fine sediment accumulation (< 2 mm in size; Louhi et al., 2008) has been widely recognized to pose 
detrimental effects to river ecosystems (Figure 2). Salmonid species prefer coarse gravel and stone bottoms for spawning and are 
particularly vulnerable to sediment accumulation (Hendry & Cragg-Hine, 2003; Klemensten et al., 2003). As a result, the focus of 2019 
was to assess the substrate conditions in the Fales River and to evaluate the success restoration efforts and enhanced habitat. 
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2.1.1 SandWanding 
The SandWand system is a manually operated sediment removal tool that uses water jets and suction to remove surface and 

subsurface sediments. The two-part pumping system allows for the selective removal of fine sediments, which are simultaneously 
discharged through hoses to an off-stream site. The SandWand can be used to improve salmonid spawning and rearing areas by targeting 
key areas for sediment removal, such as the tail of a pool. Consequently, by bypassing riffled areas, SandWanding can be an effective tool 
for fine sediment removal while posing minimal threats to macroinvertebrate function (Sepulveda et al., 2014). 

 

  
Figure 3. The SandWand head (A) and pump generators (B) used to remove fine sediment from the Fales River. 

 

The SandWand head (Figure 3A) features a center hole which provides a water jet pointed at the riverbed. The water jet 
suspends the fine sediments, which are then vacuumed through the grate and into the trash hose. Sediments from the trash hose are 
deposited well away from bankfull levels to ensure that they are not carried directly back into the river with the first high flows. The nature 
of this operation allows for the realization of immediate results; however, longer impacts due to changes in embeddedness and sediment 
transport should also be monitored.   
 
 
2.1.2 Deflectors  
 Deflectors are in-stream structures that are often used to help improve fish passage in wide, shallow streams by stabilizing the 
banks and consequently controlling erosion in addition to accentuating stream flow and keeping the channel downstream of the structure 
free of sediment (NSE, 2018). The location of these structures were determined in consultation with partners and experts and were 
constructed and installed according to NSLC Adopt-A-Stream design protocols (Figure 4), adapted from the DFO publication titled 
‘Ecological Restoration of Degraded Aquatic Habitat: A Watershed Approach’ (DFO, 2006).  All materials that were used for the construction 
of each deflector were sourced from their respective work sites and were installed using a variety of hand tools including saws, a pick axe, 
log grabbers, a gas powered drill, and an 8lb sledge hammer.  

A B 
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Figure 4. Conceptual drawing and guideline of several types of deflectors (NSE, 2018). 

 
The Fales River received a single tree deflector in the 2019 field season that will act as a sediment trap for free flowing sediment 

in addition to helping to narrow the over-widened channel. A single spruce tree from the work site was cut with the brush still intact and on 
the tree. The deflector tree was installed on the left bank, slightly upstream of a natural right pool. It was placed on a 30° angle with the 
trunk end secured into the bank and the tree rebarred into place. Refer to Appendix 6.2 for a detailed sketch of the structure design.   
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2.2 Restoration Monitoring 
The Habitat Suitability Index (HSI) is a tool that has been refined over many years as a method of evaluating the characteristics 

of a stream or river. It uses habitat requirements and limiting factors for Nova Scotia’s indicator species, to determine whether the studied 
systems provide viable fish habitat. HSI surveys were completed in the 2019 field season along the Fales River according to the updated 
(2018) Nova Scotia Fish Habitat Enhancement Protocol developed by the NSLC Adopt-A-Stream (NSFHAP, 2018). Surveys were conducted 
as a pre-restoration and post-restoration activity focusing on the physical habitat and water quality and to examine and quantify the 
impacts of restoration efforts. Refer to Appendices 6.3 and 6.4 for an example HSI data sheet and information on the data that is collected 
during a culvert assessment. 

The data that was collected was entered into the NSFHAP online data entry sheet, which evaluates the data based on habitat 
suitability models for brook trout and Atlantic salmon. The 15 features assessed in the field methods are largely based on an HSI for brook 
trout (Raleigh, 1982) and have been adapted to include Atlantic salmon and to suit conditions in Nova Scotia. The program calculates 
important criteria for each species in a range from 0-1, where poor quality is given a value of less than 0.4, moderate quality has a value 
between 0.4 and 0.8, and good quality has a value of greater than 0.8 (Table 1). The program colour codes these values, giving poor 
quality variables a red color, medium quality a yellow color, and good quality a green colour. The results from the surveys will aid in 
interpreting the impacts of restoration activities on the Fales River and Round Hill River and their effectiveness for enhancing in-stream fish 
habitat. Refer to ‘The Nova Scotia Fish Habitat Suitability Assessment: A Fields Methods Manual’  (NSFHAP, 2018) for full details of the 
assessment procedure and for more detail on each of the habitat suitability variables that are assessed for Atlantic salmon and brook trout 
habitat. 

Table 1. Habitat suitability index and quality rating values for brook trout and Atlantic salmon habitat (NSFHAP, 2018). 

Suitability Value 
Quality of 
Habitat Result 

0.00 – 0.39 Poor Will support none or small numbers of Atlantic salmon or brook trout. 

0.40 – 0.80 Moderate Will support some Atlantic salmon or brook trout. 

0.81 – 1.0 Good Will support many Atlantic salmon or brook trout. 

1.00 Optimal Optimum habitat to support Atlantic salmon or brook trout. 

 

Two sites were assessed on the Fales River, which corresponded to the restoration (test) site and a control site upstream. This 
was done to identify limiting factors for both Atlantic salmon and brook trout that naturally occur in the river system and to quantify the 
impact of restoration activities. Surveys were conducted pre-restoration and post-restoration to provide updated and comparable 
information on the conditions of the river and the salmonid habitats within. 
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3.0 Results 

 
Figure 5. Site map of the 2019 completed restoration work on the Fales River. 

 

Restoration efforts for the 2019 season resulted in considerable improvements to fish habitat in the Fales River. In-stream 
habitat enhancement work improved habitat productivity within a 203 m stretch of the Fales River restoring 710 m2 with the use of 
SandWand equipment. In total, approximately 12.33 tonnes of fine sand and silt were directly removed from the river substrate in highly 
suitable habitat areas. A single tree deflector was also installed and helped to restore an additional 775 m2 of fish habitat. Finally, a sign 
was installed on the Fales River at a popular and accessible location where restoration structures can be visible to acknowledge project 
funders (Figure 6). 

 

Table 2. Summary of the 2019 in-stream fish habitat enhancement work on the Fales River. 

Restoration 
Activity 

Start End In-stream Habitat 
Restored (m2) Additional Measurements Easting Northing Easting Northing 

SandWanding 347847 4980488 347621 4980577 710 12.33 tonnes sediment removed 
Tree deflector 347845 4980488   775  
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Figure 6. Sign installed along the popular walking trail on the Fales River to inform of restoration activities and acknowledge project 

funders.  
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3.1 In-Stream Habitat Enhancement 
3.1.1 SandWanding 

 
Figure 7. Site map of SandWanding conducted on the Fales River. 

 

SandWanding occurred during the 2019 season to enhance in-stream habitat within the Fales River which has been prioritized 
for its good quality habitat for salmonids. The SandWanding was started at the head of a pool just below a natural riffle and run along a 
400 m stretch avoiding any natural riffles along the way to ensure low flows continue to maintain pool water levels. The fine sediment 
removed from the river was deposited far from the river’s edge to prevent the sediment from re-entering the river and a clean riverbed was 
noted when no fine sediments were moving through the SandWand hoses. SandWanding efforts resulted in total linear length of 203 m of 
SandWanding enhancing approximately 710 m2 of in-stream habitat. Refer to Appendix 6.5 for the locations and distance measurements 
of the SandWanding sections conducted on the Fales River in 2019. 
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Figure 8. Summer student Sebastian Conyers SandWanding in the Fales River. 

 
 
Immediate benefits of fine sediment removal were visually observed after the use of the SandWand. By targeting restoration 

activities to key areas of habitat, conditions in available spawning areas have been improved for the use of salmonid species. However, the 
results only show a snapshot of impacts to the physical habitat, and whether the treatment will have long term benefits is unknown. The 
changes to embeddedness and sediment transport as a result of the fine sediment removal via SandWanding may be altered or regressed 
from seasonal high flows. Therefore, the site will need to be reassessed in future years to document the long term impacts of restoration 
activities.  
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3.1.2 Deflector  

  
 

 
Figure 9. Single tree deflector installed by CARP staff on the Fales River. 

 

In 2019, the Fales River received one in-stream restoration structure to enhance spawning, rearing and migration habitat. The 
single tree deflector will help to redirect the stream flow away from the eroding bank in addition to acting as a sediment trap for free 
flowing, fine sediments (Figure 6). This structure brought the stream bankfull width from an over-widened 14 m to the calculated design 
width of 11.36 m. The tree deflector installed in the Fales River restored a linear length of 68 m and an area of 775 m2 of in-stream 
habitat. This in-stream structure will aid in stabilizing the stream bank consequently reducing erosion at the site. 
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3.2 Restoration Monitoring 

 
Figure 10. Site map of the HSI control and test site on the Fales River. 

 
Through assessing representative variables and values of salmonid habitat features, Habitat Suitability Index (HSI) surveys were 

completed in the Fales River to evaluate the quality of freshwater fish habitat pre-restoration and post-restoration. The test site was located 
just downstream of where the deflector was planned to be installed, which also coincided with the starting location of SandWanding efforts. 
The control site was located upstream of the test site at a location within the river that would remain unchanged and unaffected by the 
restoration activities. This was undertaken to identify comparable measures between the two sites and to quantitatively assess the impact of 
restoration actions.  
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Figure 11. Volunteer Jeff Sweet helping CARP staff complete an HSI survey measurements on the Fales River. 

 
The results on the Fales River remained relatively unchanged between the pre-restoration and post-restoration for both brook 

trout and Atlantic salmon criteria. The percentage of fines (substrate <0.2 cm) in spawning areas showed improvements for brook trout 
increasing from poor to moderate quality at the test site whereas the control site remained consistent. The average substrate size in brook 
trout spawning areas decreased at both the control site and the test site on the Fales River suggesting the restoration activities conducted in 
2019 were not the reason behind this result (Table 4). The percentage of in-stream Atlantic salmon juvenile cover at the control site was 
the only category that showed any variation in the result suggesting possible impacts from sediment entering the Fales River upstream of 
the project location (Table 5). 
 

Table 3. Habitat suitability criteria for brook trout at a control site and test site on the Fales River, before and after restoration activities. 
 

Percent In-
stream Cover 

(Juvenile) 

Percent In-
stream Cover 

(Adult) 

Dominant 
Substrate 
Type in 

Riffle-Run 
Areas 

Average Size 
of Substrate 
in Spawning 

Areas 

Percent 
Fines in 

Spawning 
Areas 

Percent 
Fines in 

Riffle-Run 
Areas 

Percent 
Substrate 

Size Class for 
Winter 
Escape 

Co
nt

ro
l S

ite
 Pre-Restoration 

2019/05/29 
0.97 0.18 0.60 0.64 0.00 1.00 1.00 

Post-Restoration 
2019/08/22 

0.79 0.13 0.60 0.37 0.00 0.99 1.00 

Te
st 

Si
te

 Pre-Restoration 
2019/07/10 

1.00 0.21 0.60 0.99 0.00 0.80 1.00 

Post-Restoration 
2018/08/22 

0.82 0.10 0.60 0.77 0.70 0.88 0.39 
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Table 4. Habitat suitability criteria for Atlantic salmon at a control site and test site on the Fales River, before and after restoration 
activities. 
 

Percent In-stream 
Cover (Juvenile) 

Percent In-stream 
Cover (Adult) 

Dominant 
Substrate Type in 
Riffle-Run Areas 

Substrate for 
Spawning and 

Incubation 
Percent Fines in 
Spawning Areas 

Co
nt

ro
l S

ite
 Pre-Restoration 

2019/05/29 
0.97 0.18 0.60 1.00 0.00 

Post-Restoration 
2019/08/22 

0.79 0.13 0.60 0.86 0.00 

Te
st 

Si
te

 Pre-Restoration 
2019/07/10 

1.00 0.21 0.60 0.99 0.00 

Post-Restoration 
2018/08/22 

0.82 0.10 0.60 N/A N/A 

*Scores with results listed as N/A, contain data that was not documented during the time of assessment and therefore their scores could not be computed. 
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4.0 Recommendations 

Recommendations are based on the 2019 field season as well as previous work through the Fish Passage Restoration and Habitat 
Enhancement program. 

A) In-stream habitat enhancement 
I. The 2019 deflector installed on the Fales River should be revisited, and future actions should be identified for additional 

structures or enhancement work upstream.  
II. An Atlantic salmon and salmon habitat conservation plan for the Fales River sub-watershed to optimize habitat restoration 

efforts in future years of the Fish Habitat program should be developed. This document would be used help develop a strategy to 
optimally enhance the productivity of fish habitat within the Fales River and its tributaries. 

III. Future in-stream restoration projects should be identified and salmon and habitat conservation plans should be developed for 
other priority sub-watersheds within the Annapolis River watershed (Round Hill River, South River, Black River, etc.). 
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6.0 Appendices 

6.1 Fales River Sub-Watershed 

 
Figure 12. Location of the Fales River sub-watershed within the greater Annapolis River watershed.  



  Clean Annapolis River Project 

Page 18  December 2019 
 

6.2 Design Sketch of In-Stream Restoration Structure 

Structure: Single tree deflector 

Location: 347845, 4980488 
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6.3 Habitat Suitability Index (HSI) Data Sheet – NSFHAP 
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6.4 Habitat Suitability Index (HSI) Assessment Parameters – NSFHAP 

Table 5. Variables assessed during Habitat Suitability Index assessments. 

Variable Units Description 
Air Temperature Celcius The temperature of the air on the day of the assessment 
Average Pool Length m Length of pool parallel to the flow 
Average Pool Width m Width of pool perpendicular to flow 
Bankfull Height m Height of elevation of the bankfull above the water surface 
Bankfull Width m Horizontal distance between banks on opposite sides of the stream 
Bedrock % Hard, solid rock often beneath surface materials such as soil and sediment 
Boulder % Substrate measuring >25.6 cm 
Channel 

 
Area of the river within the bankfull, including potentially dry areas during low water 
and riverbanks, but not the floodplain 

Cobble % Substrate measuring 6.4-25.6 cm 
Conductivity S/cm The ability of a solution (water) to carry an electrical current 

Crest of Riffle 
 

Area at the most downstream end of a pool or most upstream end of a riffle where a 
slow, deep section of river becomes a shallow and fast section. See also ‘tail of pool’. 

Date  The date on which the assessment was completed 
Depth of Pool cm Depth of pool at the deepest section 
Depth of Pool Tail cm Depth of water on the pool tail 
Design Width m See also ‘site bankfull width’ 
DO mg/L The amount of oxygen dissolved in the water 
Embeddedness 

% 
Degree that coulder, cobble and gravel substrate is surrounded by finer sand and silt. 
Measured as percentage of fines underneath rocks. 

Estimated Low Flow Max 
Depth 

cm 
How much of the pool will be covered in low flows 

Final Pool Area m2 Total area of pool measured during the assessment 
Floodplain 

m 
Relatively flat area of land adjacent to a river channel which gets submerged when 
water levels are high. 

Field Crew  The assessors collecting the data 
Fines % Sand or silt measuring <0.2 cm 
Gravel % Substrate measuring 0.2-6.4 cm 
Ice Scarring m Signs of damaging ice movement observed as scarring on riparian trees and shrubs 
In-stream Cover (Adults) 

 
Unembedded cover (substrate, aquatic vegetation, large woody debris, undercut banks, 
etc.) below the water surface that can shelter/hide a 10 cm long dowel (representing a 
juvenile fish) 

In-stream Cover (Juveniles) 
 

Unembedded cover (substrate, aquatic vegetation, large woody debris, undercut banks, 
etc.) below the water surface that can shelter/hide a 20 cm long dowel (representing 
an adult fish) 

Meander Sequence (Full) 
 

The meandering or sinuous pattern many rivers follow that feature steps, pools, riffles, 
and runs. A full meander sequence usually has two pool, riffle, and run areas in low 
gradient rivers and steps, pools and runs in higher gradient rivers. 

Percentage of Pools % Calculated by determining the total area of each transect covered by pools 
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pH  The acidity of the water in the watercourse 
Photos  The photos taken of the assessment site 
Pool  Deep, slow section of river used by salmonids for cover and resting 
Pool Class Rating 

 
Pools can be classified as having an A, B or C rating based on depth and amount of 
cover 

Pool Cover % Amount of pool bottom that is hidden by water colour, depth, or high surface velocities 
Riffle  A shallow (<10 cm) and fast section of river that occurs between pools 
Riparian Vegetation 

% 
Percentage of ground covered by trees, shrubs, grasses and sedges, and bare ground 
within 10 m of the banks edge 

Riverbank Stability 
% 

Percentage of rooted vegetation and stable rocky substrate that protect riverbanks from 
erosion 

Rock Grab Sampling 
 

Cobble sized rock from a riffle is selected from the stream and the 
invertebrates/organisms on the bottom of the rock are counted and identified 

Run 
 

A moderately deep section, somewhat slower than a riffle, that occurs in varying 
locations in a river pattern 

Site Bankfull Width 
m 

Proper stream width determined mathematically before entering the field. The formula 
is based on watershed area and annual precipitation. See also ‘design width’ 

Site Length m 6 channel width lengths or site bankfull width x 6  
Spawning Areas (Brook 
Trout) 

 
Spawning occurs in areas of groundwater upwelling which contains 2.5-6 cm gravel 
substrate 

Spawning Areas (Atlantic 
Salmon) 

 
Spawning occurs in areas of downwelling, such as the tail of pools or above a digger 
log which contains 2-9.5 cm g-cobble substrate 

Step-Pool  Series of staircase-like pools, which usually occur in steeper channels 
Stream Name  The name of the watercourse where the assessment is taking place 
Stream Order 

 
Measure of the relative size of a stream. The smallest streams in a watershed have the 
lowest numbers and the largest streams closest to the ocean have the highest 
numbers. 

Stream Shade % Canopy cover created by riparian vegetation 
Tail of pool 

 
Area at the most downstream end of a pool or most upstream end of a riffle where a 
slow, deep section of river becomes a shallow and fast section. See also ‘crest of riffle’. 

TDS 
mg/l 

Total dissolved solids, the measurement of the combined content of all inorganic and 
organic substances in its suspended form 

Thalweg Depth: 
Location: 

cm 
m 

Deepest section in a channel cross-section, and the area where the water will be found 
during low water events 

Three-Minute Kick 
Sampling 

 
Kick/disturbing the substrate for three minutes while a partner collects the 
invertebrates/organisms that are dislodged with a fine mesh net 

Time  The time that the assessment began 
Transect  Every two calculated  bankfull widths 
Transect Spacing m Site bankfull width x 2 
UTM Coordinates 

 
GPS position of the HSI assessment location, described with Northings and Eastings, 
using a NAD83 projection 

Vegetation Index 
 

Multiplication factors are used for each vegetation type and added together to obtain 
an index value 

Water Temperature Celcius Downstream water temperature 
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Watershed Code 
 

Obtained through the Nova Scotia environment and allows sites in the same watershed 
to be grouped together 

Wetted Width m Width of the river that contains water at the time of the measurement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.5 SandWanding Distance Measurements 

Design Width: 3.5 m 

Table 6. Final SandWanding distances on the Fales River. 
Start End 

Distance of SandWanding (m) Easting Northing Easting Northing 
347847 4980488 347789 4980431 84 
347647 4980430 347664 4980456 36 
347650 4980500 347651 4980511 14 
347650 4980521 347621 4980577 69 
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6.6 Habitat Suitability Index (HSI) Scores – NSFHAP 

Table 7. Pre-restoration and post-restoration HSI scores for brook trout. 
 

Site 
Date 

Percent 
Pools 

Pool 
Class 

Rating 

Percent In-
stream 
Cover 

Juvenile 

Percent In-
stream Cover 
During Late 

Growing 
Season Adult 

Dominant 
Substrate 
Type in 

Riffle-Run 
Areas 

Average 
Percent 

Vegetation 
Along the 

Streambank 

Average 
Percent 
Rooted 

Vegetation 
and Stable 

Rocky Ground 
Cover 

Average 
Maximum 

Water 
Temperature pH 

Average 
Size of 

Substrate 
in 

Spawning 
Areas 

Percent 
Fines in 

Spawning 
Areas 

Percent 
Fines in 
Riffle-
Run 

Areas 

Percent 
Substrate 
Size Class 
for Winter 

Escape 

Average 
Thalweg 
Depth 

During the 
Late 

Growing 
Season 

Percent 
Stream 
Shade 

Pr
e-

Re
sto

ra
tio

n Control 
2019/05/29 

0.50 0.60 0.97 0.18 0.60 0.51 0.77 1.00 1.00 0.64 0.00 1.00 1.00 0.10 1.00 

Test 
2019/07/10 

0.46 0.60 0.79 0.13 0.60 0.87 0.92 0.85 0.94 0.37 0.00 0.99 1.00 0.01 0.72 

Po
st-

Re
sto

ra
tio

n Control 
2019/08/22 

0.72 0.60 1.00 0.21 0.60 0.65 0.99 0.47 0.88 0.99 0.00 0.80 1.00 0.14 0.72 

Test 
2019/08/22 

0.44 0.60 0.82 0.10 0.60 0.86 0.73 0.64 0.94 0.77 0.70 0.88 0.39 0.01 0.86 
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Table 8. Pre-restoration and post-restoration HSI scores for Atlantic salmon. 
 

Site 
Date 

Percent 
Pools 

Pool 
Class 

Rating 

Percent In-
stream 
Cover 

(Juveniles) 

Percent In-
stream 
Cover 

(Adults) 

Dominant 
Substrate 
Type in 

Riffle-Run 
Areas 

Average 
Percent 

Vegetation 
Along the 

Streambank 

Average Percent 
Rooted 

Vegetation and 
Stable Rocky 
Ground Cover 

Summer 
Rearing 

Temperature 
During 

Growing 
Season pH 

Substrate 
for 

Spawning 
and 

Incubation 

% Fines in 
Spawning 

Areas 

Fry 
Water 
Depth 

Parr 
Water 
Depth Stream Order 

Percent 
Stream 
Shade 

Pr
e-

Re
sto

ra
tio

n Control 
2019/05/29 

0.46 0.60 0.97 0.18 0.60 0.51 0.77 0.52 1.00 1.00 0.00 1.00 1.00 0.90 1.00 

Test 
2019/07/10 

0.39 0.60 0.79 0.13 0.60 0.87 0.92 0.86 0.98 0.86 0.00 1.00 1.00 0.90 0.72 

Po
st-

Re
sto

ra
tio

n Control 
2019/08/22 

0.87 0.60 1.00 0.21 0.60 0.65 0.99 0.44 0.94 0.99 0.00 1.00 0.98 0.90 0.72 

Test 
2019/08/22 

0.35 0.60 0.82 0.10 0.60 0.86 0.73 0.61 0.98 N/A N/A 1.00 1.00 0.90 0.86 

 


