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1.0 INTRODUCTION 
 
According to Statistics Canada surveys, The City of Moncton had a population growth of 
6.5% from 2001-2006, currently having more than 130,000 residents (City of Moncton, 
2011; Champoux et al., 2011). The increased urbanization in the Greater Moncton area 
affects the streams in the Petitcodiac Watershed in terms of hydrology, biota, habitat, and 
quality. Stream flow and channel morphology are influenced by augmented surface 
runoff due to increased impermeability. Increased surface runoff causes more frequent 
flood events, which cause shifts in biotic communities, widening channels, down cutting, 
and channel incision. The increased surface runoff combined with bank erosion brings 
excess sediments and pollutants into a stream. The shift in stream morphology is present 
in Jonathan Creek Ryan rd. branch, where there is an increase in bank erosion and a 
decline in aquatic habitat. The effects of urbanization can be hard to detect in early 
phases and it is necessary to use baseline environmental monitoring to assess any changes 
in species richness and water quality (Wang & Lyons, 2003). 
 
The Petitcodiac Watershed Alliance (PWA) in partnership with the City of Moncton and 
the Jonathan Creek Committee, are currently working to restore the Ryan Rd branch of 
Jonathan Creek. Restoration efforts will include the repair and re-sloping of severely 
eroding banks, and restoration of the buffer zone along a 750m section of the branch.  
The first stage of restoration is baseline environmental monitoring in 2011, which 
includes a habitat assessment, water quality monitoring, electrofishing, and a macro-
invertebrate assessment of the branch. Actual restoration efforts are planned to begin in 
2012. This report provides environmental monitoring results for the 2011 sampling 
season. 
 
2.0 HABITAT ASSESSMENTS AND RESTORATION ANALYSIS 
 
Riparian vegetation is a key factor in the health of a stream. A luscious, wide strip of 
vegetation increases bank stability, and decreases the ability of runoff and sediments 
from entering a stream. Riparian vegetation is crucial in controlling the temperature of a 
stream mitigating negative impacts from decreased runoff and increased shade. The 
vegetation is an important source of nutrients through deposition of leaves and organic 
matter. Having a healthy floodplain that operates as a sink for nutrients and sediments, 
improves the quality of water in a stream (Morrow & Fischenich, 2000). 
 
2.1 SITE ASSESSMENTS AND REPAIR STRATEGY PER REACH 
 
A habitat assessment was completed on the 750m long section of Jonathan Creek that 
requires restoration work (Figure 1). The stream was divided into 25, 30m long reaches to 
better assess the required restoration efforts.  This assessment provided specific details on 
banks requiring re-sloping and stabilization, and area requiring re-planting. Sections were 
measured using a Garmin76 GPS, with GPS coordinates recorded at the beginning of 
each reach. Both wetted and bank full stream widths were measured using a measuring 
tape, and depths using a meter stick. A visual assessment was performed for extent of 
bank erosion, substrate, and riparian vegetation according to the NB Aquatic Warehouse 
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Database Environmental Survey form. Based on visual assessments, the substrate 
throughout the Jonathan Creek Branch was 50% sand, 25% gravel, 20% rubble, and 5% 
rock, with approximately 25% embedded substrate. The riffle spacing throughout the 
branch averaged 20m between riffles with some having 40m and 10m spacing. Pools 
identification was unachievable, as the water was too murky to view the stream substrate.  
 
 

 
 
Figure 1. 750m Ryan road branch of Jonathan Creek divided into 30m reaches with 
markers at the beginning of each reach. 
 
2.1.1 Reach 1 
GPS: N46 06.339 W064 52.132    Elevation: 36.2m 
The riparian zone in reach 1 is intact on the true right hand side of the stream. There is a 
culvert on the true left side that is discharging a large amount of sediment into the stream. 
This is site JC01, where water quality monitoring has begun. There is a large riffle, and a 
first class pool at the beginning of this reach with 4m between them. At the pool there is 
light erosion on the true left bank, close to where water enters the stream from the 
culvert. Three meters of exposed bank should be secured with large rocks securing the 
toe. Average wetted width is 5.1m and bank full width is 7m. The average depth at the 
site mid-way point is 40cm. The average bank full height is approximately 100cm on 
both left and right banks. Vegetation on the left consists of 80%tall grasses with 10% 
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shrubs, 5% birch and 5% hardwood. The right side vegetation is made up of 90% shrubs, 
5% maple and 5% birch. 
 
Restoration Methods: 
Restoration work includes tree planting, re-arranging rocks in the riffles to re-direct flow 
from left bank and stabilization of toe with riprap to prevent further degradation. Also re-
directing water flow from the culvert will protect the true left bank. 
 
2.1.2 Reach 2 
GPS:N46 06.331 W064 52.106   Elevation: 39m 
Reach 2 has a proper meander but it has 12.2 meters of rapidly eroding stream bank on 
the left bank. The entire buffer on the true left side needs to be restored. There is a 
naturally occurring wetland that runs along the true left bank that could be enhanced to 
filter run-off from the culvert, preventing it from directly entering the stream. The last 4.5 
meters on the left bank is deeply undercut and will soon fall into the stream. Average 
wetted width is 4.8m and bank full width is 7.5m. The average depth at the site mid-way 
point is 7.5cm. The average bank full height is approximately 100cm for the entire 
section. Vegetation on the left bank consists of 90% tall grass and 10% shrubs, whereas 
the true right riparian zone is 90% shrubs, 5% Birch, and 5% Maple.  
 
Restoration Methods: 
The 4.5m section of bank should be pulled back, creating a gentle slope of the bank 
allowing the stream to access the flood plain without eroding it. Riprap and 
biodegradable fabric should be installed to secure the stream banks. The bank should also 
be planted in alders and willows to prevent further erosion. The entire riparian zone on 
the true left bank should be planted another 3 to 30 meters deep with trees. The 12.2m 
deeply eroding section should be secured by planting willows or alders.  
 
2.1.3 Reach 3 
GPS:N46 06.321  W064 52.088    Elevation:45m 
Reach 3 has extreme erosion occurring on the left bank throughout the entire reach. The 
stream does have a natural meander however it is deeply incised (1.65m) and the left 
bank has slumped into the stream. Average wetted width is 3.4m and bank full width is 
5.1m. The average depth at the site mid-way point is 16.75cm, with an average bank full 
height of 150cm.  Riparian vegetation on the left bank is 98% tall grass, 1% chokecherry 
and 1% shrubs. The right side consists of 95% shrubs and 5% hardwood. 
 
Restoration Methods: 
The entire left bank must be pulled back to create a natural slope. Riprap and 
biodegradable fabric should be installed to secure the stream banks and toe. The bank 
should be planted in alders and willow to prevent further erosion, with the true left bank 
planted an additional 3 -30 meters deep with trees. 
 
2.1.4 Reach 4 
GPS N46 06.302 W064 52.087    Elevation: 40m 
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Eighty percent of reach 4 has secure banks on both sides. There is one small section-
requiring repair on the true left bank. The buffer on the true left side also needs to be 
restored. The predominant species in the buffer zone is grasses and goldenrod. Some 
Dames Rocket was found (potentially invasive ornamental plant) and chokecherry bushes 
were also present. Average wetted width is 2.9m and bank full width is 6.6m. The 
average depth at the site mid-way point is 11.25cm. Average bank full height is 100cm. 
The left bank vegetation is 95% tall grass and 5% shrubs with the right being 90% shrubs 
and 10% tall grass. 
 
Restoration Methods: 
Willows will be required to restore the exposed bank, as well as trees for restoring the 
riparian zone on the true left bank. 
 
2.1.5 Reach 5  
GPS N46 06.296 W064 52.069    Elevation: 42m 
Reach 5 has a severe meander and severely eroding banks on the true left side that is 
1.5m deep. Average wetted width is 5.4m and bank full width is 7.5m. The average depth 
at the site mid-way point is 17.75cm. The bank full height for this section is 150cm on 
the left and 100cm on the right bank. Vegetation on the left is 95% tall grass and 5% 
maple with the right being 95% tall grass and 5% shrubs. 
 
Restoration Methods: 
The true left bank will have to be re-sloped to prevent further collapse into the stream 
bank.  The buffer on both sides of the stream will also have to be widened through tree 
planting.  
 
2.1.6 Reach 6 
GPS N46 06.301 W064 52.049    Elevation: 35m 
Reach 6 has a severe meander with the water flowing around a hairpin turn that is 
anchored by a large maple tree.  This section has a large amount of woody debris and a 
good riffle pool sequence. Erosion is occurring on both sides ranging from light to 
extreme. Both the left and right streamside require repair. Average wetted width is 3.3m 
and bank full width is 6.7m. The average depth at the site mid-way point is 16.25cm. The 
bank height on the left side averages 100cm with the right at 60cm. Vegetation on the left 
consists of 95% tall grass and 5% maple. The right bank was 85% tall grass, 10% shrubs 
and 5% maple. 
 
Restoration Methods: 
Willows will be required to re-stabilize the 30m of eroding bank on the true left side. 
Both sides will require 100 tons of rip rap to stabilize the banks and prevent further 
erosion. Also, trees will be required to widen the riparian zone on both sides of the 
stream. 
 
2.1.7 Reach 7 
GPS N46 06.301 W064 52.042    Elevation: 44m 
Section 7 has stable banks however the 30m section of stream bank on the true left side 
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and 10m on the right side needs to be secured with alders or willows. This section of the 
stream has nicely undercut banks, which would provide good fish habitat. Average 
wetted width is 3.1m and bank full width is 4m. The average depth at the site mid-way 
point is 22cm. The bank full height in this section is 100cm. Vegetation on the left bank 
is 95% tall grass, 4% maple, and 1% chokecherry. The right bank is 95% tall grass and 
5% shrubs.  
 
Restoration Methods: 
Alder or willow trees will be used to secure the 30m section of bank. Additional trees 
will be planted to widen the riparian zone. 
 
2.1.8 Reach 8 
Reach 8 GPS N46 06.289 W064 52.030   Elevation: 44m 
Reach 8 appears to be in good condition. There is however a 15m section on both the left 
and right bank that needs to be secured with alders or willows. Average wetted width is 
3.5m and bank full width is 8.2m. The bank full height in this section averages 75cm on 
the left and 50cm on the right. The average depth at the site mid-way point is 22cm. The 
left and right riparian vegetation is 95% tall grass and 5% shrubs. 
 
Restoration Methods: 
Alders should be planted along the eroding section to secure the bank. Also trees should 
be planted in both riparian zones to increase its width.  
 
2.1.9 Reach 9 
Reach 9 GPS N46 06.280 W064 52.013    Elevation: 43m 
Reach 9 appears to be in good condition. There is an 8m section along the left bank that 
requires securing with alders and willows. A small creek draining from the road enters 
the stream just before the eroding section, which could be the source of the problem. The 
average wetted width is 4.4 m and bank full width is 13 m. The average depth at the site 
mid-way point is 9cm. Bank full height averaged 100cm on the left and 50m on the right.  
The left riparian vegetation is 70% tall grass, 20% shrubs, 5% spruce, 2% maple and 3% 
chokecherry. The right side is 80% shrubs, 19% tall grass and 1% birch. 
 
Restoration Methods: 
Alders should be planted along the eroding section to secure the bank. Also trees should 
be planted in both riparian zones to increase its width.  
 
2.1.10 Reach 10 
GPS N46 06.267  W064 52.005    Elevation: 43m 
Except for a 3m section, reach 10 is secure with alder bushes. The 3m section lacking 
alder trees has an eroding bank on the true left side. Average wetted width is 3m and 
bank full width is 8.4m. The average depth at the site mid-way point is 11cm. The bank 
full height on the left and right sides averages 30cm. Vegetation in the left riparian zone 
is 70% tall grass, 10% shrubs, 10% spruce and 10% birch. The right vegetation is 85% 
shrubs, 10% tall grass, and 5% Birch. Mature vegetation is present in these riparian 
zones. 
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Restoration Methods: 
Alders should be planted along the 3m eroding section to secure the bank. Also trees 
should be planted in the left riparian zones to increase its width.  
 
2.1.11 Reach 11 
GPS N46 06.266  W064 51.980    Elevation: 39m 
In the middle of reach 11 the river appears to have changed course around an eroding 
bank and now cuts through the middle of a patch of alder bushes. There is a deep slope 
that leads to the creek on the true right side where a 15m section of riparian zone should 
be restored. The true left side is deeply incised but the creek now flows away from the 
exposed bank. There are mature sites present at this site as well. Average wetted width is 
4.4m and bank full width is 7.1m. The average depth at the site mid-way point is 6cm.  
The bank full height averages 150cm on the left bank and 25cm on the right. The left 
vegetation is 80% tall grass, 15% spruce and 15% pine. The right side is 50% shrubs and 
50% tall grass. 
 
Restoration Methods: 
Riprap will be hand placed to restore and stabilize the banks without disrupting mature 
trees. Once the riprap is in place, the bank will be secured through planting alders. Trees 
can also be planted to increase the width of the riparian zones. 
 
2.1.12 Reach 12 
GPS N46 06.256  W064 51.970    Elevation: 37m 
Except for a 3m section, reach 11 has good stream cover and is secure with willows. 
There is a 3m section of lightly eroding bank on the true left side of the stream. Average 
wetted width is 3.2m and bank full width is 17m. The average depth at the site mid-way 
point is 21.75cm. The bank full height averaged 100 on the left and right banks. The 
riparian vegetation was 50% shrubs and 50% tall grass on the right, with 90% tall grass, 
5% spruce and 5% shrubs on the left.  
 
Restoration Methods: 
Alder trees should be planted along the 3m eroding section to secure the bank. Also trees 
should be planted in both riparian zones to increase their width.  
 
2.1.13 Reach 13 
GPS N46 06.252  W064 51.944    Elevation: 41m 
Reach 13 has a 6m section on the left sides of the stream that appears to be damaged. The 
remainder of the reach is in good health. Average wetted width is 4.2m and bank full 
width is 13.9m. The average depth at the site mid-way point is 22cm. The average bank 
full height on the left is 125cm and the right 50cm. The vegetation on the left is 80% tall 
grass, 10% spruce and 10% shrubs. The right side is 90% shrubs and 10% tall grass. 
 
Restoration Methods: 
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Alder trees should be planted along the 6m eroding section to secure the bank on both 
sides. Also trees should be planted in both riparian zones to increase its width another 
15m.  
 
2.1.14 Reach 14 
GPS N46 06.247  W064 51.922    Elevation: 40m 
There is a thin line of alders that could use re-enforcing however both sides of the stream 
bank are stable in this reach. There are no actively eroding sections of stream bank in this 
reach. There is a ditch inflow into this site from the Ryan road. The riparian zones on 
both side of the stream should be planted. Average wetted width is 4.5m and bank full 
width is 8.7m. The average depth at the site mid-way point is 6.25cm.The bank full 
height is approximately 200cm throughout. Riparian vegetation on the left is 85% tall 
grass, 10% shrubs and 5% spruce. The right zone is 70% shrubs and 10% tall grass. 
 
Restoration Methods: 
Alders could be used to re-enforce the stream banks. Trees should be planted on both 
sides of the stream to increase the width of the riparian zone. 
 
2.1.15 Reach 15 
GPS N46 06.243  W064 51.904    Elevation: 38m 
Along this reach there is some erosion occurring between the alders that line the banks. 
This section has barbed wire that runs across the stream and should be removed. Average 
wetted width is 3.7m and bank full width is 7.1m. The average depth at the site mid-way 
point is 18.25cm. The bank full depth averages 50cm on the left and 25cm on the right. 
Vegetation on the left and right are 90% tall grass and 10% shrubs. 
 
Restoration Methods: 
The stream banks should be re-enforced with additional alders. The riparian zones on 
both sides are very thin and should be planted with trees.   
 
2.1.16 Reach 16 
GPS N46 06.232  W064 51.889    Elevation: 35m 
In this section there is some active erosion occurring, but the banks are for the most part 
stable with little incising taking place. There is a natural wetland that runs along the true 
left side of this section.  An old fence that runs along this section up until section 22 
should be removed for safety reasons. The site is no longer used to pasture cattle and a 
fence is no longer necessary. Average wetted width is 4.2m and bank full width is 9.2m. 
The average depth at the site mid-way point is 24.25cm. The bank full height along this 
section is 75cm. The vegetation on the left and right is 90% tall grass and 10% shrubs. 
 
Restoration Methods: 
Planting of alders should be done to repair the sections of the banks that are eroding. The 
riparian zone on both sides of the stream should be planted in trees.  The unused barbed 
wire fencing should also be removed from this section of the river. 
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2.1.17 Reach 17 
GPS N46 06.225  W064 51.874    Elevation: 38m 
Reach 16 has a 12m section of actively eroding bank on the true left side. 
Also, the riparian zones on both sides or the stream require widening. There is 
construction debris in this site that requires cleaning. Average wetted width is 4.5m and 
bank full width is 11.7m. The average depth at the site mid-way point was 8.5cm The 
average bank full height is 75m on both sides of the stream. The vegetation on the left 
bank is 80% tall grass, 15% shrubs and 5% spruce. The right side is 80% tall grass and 
20% shrubs.  
 
Restoration Methods: 
Riprap should be used to stabilize the banks of the 12m actively eroding section.  The 
banks should then be planted in alders for added security. The riparian zones on both 
sides of the stream should be planted to increase width. All debris should be cleaned from 
the sites. 
 
2.1.18 Reach 18 
GPS N46 06.219  W064 51.855    Elevation: 38m 
In section 18 the true right hand side is stable, with little erosion taking place. The true 
left side is deeply incised up to 2.5m deep in places, extending for 12m. There is 
moderate erosion occurring with banks becoming undercut. Sections have already 
slumped down, and are forming small islands in the stream. There are large spruce trees 
along the left bank that should not be disturbed during restoration processes.  The bank 
therefore cannot be resloped to prevent disturbance to the mature pines. Average wetted 
width is 3.2m and bank full width is 10.1m. The average depth at the site mid-way point 
is 27cm. The average bank full height is 50cm on both banks. The left vegetation is 85% 
grass, 10% shrubs and 5% spruce. The right vegetation is 60% tall grass and 40% shrubs.  
 
Restoration Methods: 
Rip rap and alders should be used to restore the eroding left bank. Also, trees need to be 
planted in order to restore and widen the riparian zone. 
 
2.1.19 Reach 19 
GPS N46 06.210   W064 51.843   Elevation: 39m 
Along this section of Jonathan Creek, the true right bank was stable with approximately 
10m requiring stabilization. Average wetted width is 5.4m and bank full width is 8.2m. 
The average depth at the site mid-way point is 12cm. Bank full height averages 100cm on 
the left and 50cm on the right. The vegetation on the left bank is 80% tall grass, 10% 
shrubs, 5% pine and 5% spruce. The right bank is 80%tall grass, 19% shrubs and 1% 
spruce. 
 
Restoration Methods: 
This section will require a backhoe to grade the slope back to its natural state to prevent 
further erosion. A vegetative bank process can be used to secure the toe of the bank to 
prevent further undercut. Along with placing riprap in this section, alders, willows, and 
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grasses can be planted along the banks to make them more stable. Trees can also be 
planted to widen the riparian zone. 
 
2.1.20 Reach 20 
GPS N46 06.201 W064 51.828    Elevation: 37m 
This reach of the creek has stable banks along the entire true right bank, with two major 
erosion sections on the true left side.  This reach has a lot of willows, tall grasses and pine 
trees present, with thick low-lying grasses.  There are two sections along the true left 
bank that require riparian zone restoration. The first section is 12m in length, with 
moderate erosion and undercutting occurring. There are three small pines growing about 
3 meters from the bank, which could be moved during re-sloping of the bank. There is an 
additional 6m section where undercutting and moderate erosion is occurring on the true 
left bank.  It should be noted that along section 19-21 there is an extensive animal path 
and deer feces were present. Average wetted width is 5.4m and bank full width is 10.7m. 
The average depth at the site mid-way point is 17.5cm.  Bank full height averages 175cm 
on the left and 25cm on the right. Vegetation on the left side is 80% tall grass, 10% pine, 
5% spruce, 5% shrubs. The right side is 78% tall grass, 15% shrubs, 5% spruce and 2% 
birch. 
 
Restoration Methods: 
This section will require riprap and alders to stabilize the eroding banks. Trees should 
also be planted to increase the width of the riparian zone on both sides of the stream. 
 
2.1.21 Reach 21 
GPS N46 06.201 W064 51.828    Elevation: 37m 
This reach has a good riparian zone on both banks. No riprap restoration or bank re-
sloping is necessary. The true left side is secure with a thick tree line and tall grasses. The 
true right side is also secure however the riparian zone is not as wide.  Work that could be 
done on this section would be to extend the width of the riparian zone by planting 
additional trees. Dog and cat tracks were present in the sand along the sides of the river. 
Appendix A photographs display animal corridors across the river, and animal tracks. 
The bank full height is 100cm on the left and 50cm on the right. Vegetation on the left is 
55% tall grass, 15% birch, 15% spruce and 15% pine. The right side is 70% tall grass, 
20% shrubs and 10% spruce.  
 
Restoration Methods: 
Trees could be planted to restore the riparian zone on both sides of the stream.  
 
2.1.22 Reach 22-25 
Reaches 22 through 25 are located in a deeply forested area that appear to be stable and 
do not require restoration work. 
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2.2  ESTIMATED RESTORATION SUPPLIES AND COSTS 
 
2.2.1 Estimated Restoration Supplies  
Afer assessing the individual reaches, the are requiring repair was calculated in Table 1. 
Table 2  uses the area calculations to estimate that 624 tons of rip rap, 2995 alders or 
willows, and  2070-12236 trees will be required to restore the stream banks. The variance 
in tree numbers is dependent upon the width of the riparian zone. The lower reach is for a 
5 meter wide buffer with the larger limit being for a 30m wide buffer zone. All tree 
planting will be done on a 6ftX6ft planting design, allowing the estimate of trees to be 
derived from 1210 trees/acre. 
 
 
Table 1  
 
Area restoration requirements per reach of JC01 branch 

Reach 
Length (m) 
requiring Riprap   

Length (m) 
needing willows 

Length (m) 
requiring 
buffer 
planting 

1 0.3 3 30 
2 4.5 16.7 30 
3 30 30 30 
4 0 6 30 
5 30 30 60 
6 60 30 60 
7 0 40 60 
8 0 30 60 
9 0 8 60 

10 0 3 60 
11 10 15 60 
12 0 3 60 
13 0 6 60 
14 0 0 60 
15 0 30 60 
16 0 30 60 
17 12 12 60 
18 12 12 60 
19 10 10 60 
20 18 18 60 
21 0 0 60 
22 0 0 60 
23 0 0 60 
24 0 0 60 
25 0 0 60 

Total 186.8 332.7 1380 
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Table2   
 
Projected materials per reach based on Table 1 Area reach requirements. 

Reach 

Trees 
needed 
if 5m 
wide 
buffer 

Trees 
needed 
if 30m 
wide 
buffer 

Willows 
needed 
(9/m) 

Riprap 
needed 
(1ton/.3m) 

1 45 266 27 1 

2 45 266 151 15 
3 45 266 270 100 
4 45 266 54 0 
5 90 532 270 100 

6 90 532 270 200 
7 90 532 360 0 
8 90 532 270 0 
9 90 532 72 0 

10 90 532 27 0 
11 90 532 135 34 
12 90 532 27 0 
13 90 532 54 0 

14 90 532 0 0 
15 90 532 270 0 
16 90 532 270 0 
17 90 532 108 40 

18 90 532 108 40 
19 90 532 90 34 
20 90 532 162 60 
21 90 532 0 0 

22 90 532 0 0 
23 90 532 0 0 
24 90 532 0 0 
25 90 532 0 0 

Total 2070 12236 2995 624 
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2.2.2 Estimated restoration costs 
The estimated cost of materials for the restoration of the Jonathan creek Ryan Rd. branch 
presented in Table 3 is $52,560. This estimate is including a 30m buffer zone restoration 
throughout the entire river, and coir collars for all trees.  Table 4 provides a cost 
estimation of $27,145 based on a 5m buffer zone. 
 
 
 
Table 3 
 
Projected material costs for restoration of JC01 branch with 30m buffer zone 

Materials  Quantity 
 
       Cost/unit 

 Total   
cost 

Big Trees 250 15$/tree 3,750 

Coir collars for trees 12,236 
1$/collar 

12,236 
Small Trees 11,986 1.50$/tree 17,979 
Willows/Alders 2995 1$/tree 2,995 

Riprap (with fabric etc) 624 

25$/ton (including 
material, fabric, and 

labor) 15,600 
Estimated Materials Cost    52,560 

 
Table 4 
 
Projected material costs for restoration of JC01 branch with 5m buffer zone 

Materials  Quantity 
 
        Cost/unit 

 Total 
cost ($) 

Big Trees 250 15$/tree 3,750 

Coir collars for trees 2070 
1$/collar 

2,070 
Small Trees 1820 1.50$/tree 2,730 
Willows/Alders 2995 1$/tree 2,995 

Riprap (with fabric etc) 624 

25$/ton (including 
material, fabric, and 

labor) 15,600 
Estimated Materials Cost    27,145 

 
The projected costs solely estimate that cost of materials required to restore the 750m 
section of Jonathan Creek Ryan Rd. Branch. These estimates may change depending on 
design alterations and reccomendations by professional engineers prior to the 
commencement of restoration work.  
 
2.3 HADD COMPENSATION AREA 
 
The HADD compensation area is dependent upon three calculations based on riparian 
plantings, bank stabilization, and digger log placement.  
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Riparian Planting Compensation Calculation: 
 
C = L * W * 0.5 
C =  Compensation credit amount (m2) 
L = Length of area planted (m) 
W = Depth of Area planted (m) 
 
Resolution of Chronic Sediment Problems Compensation Calculation: 
 
C = (L*W*0.5) + (7*W) 
C = Compensation credit amount (m2) 
L = Length of bank stabilized (m) 
W = Width of waterscourse (m) 
 
Digger Log Compensation Calculation: 
 
C = L*W 
C = Compensation credit amount (m2) 
L = Length of stream receiving digger logs (m) 
W = Width of channel receiving digger logs (m) 
 
Table 5 calculates the HADD compensation area under two different scenarios, providing 
a compensation range of 4407m2 – 21,657 m2 depending on the width of the buffer zone.  
 
Table 5 
 
HADD compensations areas for a 5m and 30m buffer zone. 

Buffer Zone 
width planted 

Riparian 
Planting (m2) 

Resolution of Chronic 
Sediment Problem 
(m2) 

Total Compensation 
Area (m2) 

5m 3450 957 4407 
30m 20700 957 21657 

 
 
 
3.0 WATER QUALITY MONITORING 
 
3.1 INTRODUCTION 
 
The Petitcodiac Watershed Alliance (PWA) has been monitoring water quality at 
multiple sites in the Petitcodiac River Watershed since 1999. The PWA partnered with 
l’Universite de Moncton to design a long term water quality monitoring program 
allowing the PWA to monitor key parameters such as: pH, conductivity, dissolved 
oxygen, salinity, T.D.S, E. Coli and total coliform, nitrates, temperature, sediments and 
phosphates. 
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3.1.1 Project Overview 
The PWA, through partnership with the City of Moncton and Jonathan Creek Committee 
have commenced the first stages of restoration on the Ryan road branch of Jonathan 
Creek. The first steps in restoration is baseline monitoring of the target site to develop 
proper restoration methods. Water Quality Monitoring is a key component of this 
baseline information.  
 
3.1.2 Study Area 
Monitoring was performed in Jonathan Creek watershed, including the Ryan road branch, 
to track variance in water quality throughout the watershed. Three main areas of Jonathan 
Creek were monitored during the 2011 season including: Jonathan Creek Ryan road 
branch at the storm water culvert (JC01), Centennial Pond beside the rental hut (JC10), 
and main branch Jonathan Creek downstream of the culvert on Horsman Rd. (JC07).  
 
3.2 METHODS 
 
Water quality monitoring of the JC10 is done on a monthly bases, as it has been a long 
time monitoring site for the PWA. The 2011 data collected at JC07 will also be included 
in this report, however due to funding cuts with the water quality monitoring at the PWA, 
JC07 was only sampled in October of 2011. Monitoring of JC01 commenced in 
September 2011 through to October, with two consecutive days monitored in September 
to assess the effects of heavy rain on the water quality in the branch.  
 
Temperature, pH conductivity, and TDS are tested using a handheld waterproof HI 98129 
pH/Conductivity/TDS tester. Dissolved oxygen is tested using a HI 98186 Dissolved 
Oxygen and BOD metre as well as a LaMotte Dissolved Oxygen Kit.  
 
Bacteria levels are measured using the Quanti-tray® method. The Quanti-trays® are 
filled with 100 ml of sample water to which a bacterial growth medium has been added. 
The trays are then incubated at 35°C for 24 hours. After the incubation period, the 
Quanti-trays® are placed on a white surface where the numbers of yellow wells are 
counted. The yellow wells indicate a positive reaction for the most probable number 
(MPN) of Total Coliform (IDEXX. 2007). To determine the E. coli levels, the incubated 
Quanti-trays® are placed on a black surface and using a long wavelength UV light of 366 
nm the blue fluoresced wells are counted as positive for the presence of E. coli. Both 
bacteria and E.Coli levels are recorded as the Most Probable Number (MPN) per 100 ml 
of water. 
 
Phosphates wae tested using a HI713 HANNA  Phosphate Checker. Nitrates are tested 
using a Horiba Twin NO3 meter. Suspended Sediment Concentrations (SSC) are 
measured by filtering 500 ml grab samples taken in situ. Water samples are vacuum 
filtered through a pre-weighed 11.5 cm Whatman filter, which has a 1.2 µm pore size. 
The filters are dried in an incubator at 75°C for a 24 hour period and are then re-weighed. 
The seston mass is recorded and used to calculate the suspended sediment concentration 
(SSC) in mg/L. 
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3.3 RESULTS AND DISCUSSION 
 
3.3.1 pH 
pH is the measure of acidity or alkalinity of a solution.  Ions are produced when a 
substance dissolves in water. These ions can either be (H+) or (OH-). If there are excess 
(H+) ions in the water, the solution will have an acidic pH value (<7), wheras solution 
with excess (OH-) ions will have a basic pH value of  (>7). According to the 
USEPA,water suitable for biota has a pH or 6.5-9 (USEPA, 2011). Levels below 4 can 
cause severe stress to aquatic life.  Changes in pH can be caused by: acid rain, accidental 
spills, agricultural runoff, sewer overflows, and acid from wetlands (PWA, 2010). pH 
that is at either extreme can result in fish kills. In Table 5, it is demonstrated that all pH 
values in Jonathan Creek fall within the acceptable range. 
 
Table 6 
 
2010-2011 pH values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct. 
 

JC07 
2011 

JC07 
2010 

JC10 
2011 

pH 8.02 8.35 8.05 8.13 7.97-
8.01 

6.91-
7.76 

 
 
3.3.2 Dissolved Oxygen 
The amount of dissolved oxygen (DO) found in a stream is an important measure of the 
water quality of that stream.  The DO in a stream is directly related to its health and 
ability to sustain aquatic life (PWA, 2010). It is also an important to note that DO 
fluctuates with water temperature, and is higher in colder water.  When water is warmer, 
there is an increase in molecular activity and DO is lost from the spaces between 
molecules (Morrow & Fischenich, 2000). DO can also be influenced by the amount of 
flow and turbidity found in a stream. An increase in turbidity results in less light 
penetration causing plants to decrease photosynthesis and DO production (Kotoski, 
1997). Excess bacteria and biological oxygen demand (BOD) use up DO. BOD is a result 
of raw sewage and organic matter accumulation in a stream. DO levels can also decrease 
if fertilizer runoff enters a stream as it causes a bloom of aquatic vegetation. If sun is 
scarce these plants will die and t he organic matter uses up the DO (Morrow & 
Fischenich, 2000). 
 
Each species of fish has a different range of DO in which it thrives. Salmonids thrive at 
DO values of 8-10mg/L  whereas cyprinids thrive at 6-8mg/L and can survive to 
concentrations as low as 1.5-2.0mg/L (Svobodova et al., 1995). 
 
According to Table 6, JC07 and JC10 both have acceptable levels of DO for cyprinids, 
with JC07 having an ideal range for Salmonids as well. The Jonathan Creek branch was 
only tested during November due to equipment failure. The November results indicate 
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levels appropriate for both species, however due to fluctuation based on temperature, 
proper branch health conclusions based on DO cannot be drawn. 
 
 
Table 7 
 
2010-2011 Dissolved Oxygen (mg/L) values in the Jonathan Creek Watershed 
Site JC01 

Nov 
JC07 
2010 

JC10 
2011 

DO 11.0 8.2-
13.03 

6.47-
8.86 

 
 
 
3.3.2 E.Coli and Total Coliform 
E.Coli and Total Coliform assess the microbiological quality of water. E.Coli is a bacteria 
that is found in animal and human faecal waste, and can lead to certain illnesses such as 
gastroenteritis. Salmonella sp. are always present when fecal coliform results are greater 
than 200MPN/100ml. Canada governement indicates that resuspension of sediments in 
water may be a significant source of bacteria in water. It was also shown that increased E. 
Coli levels in recreational waters have been linked to gastroenteriris, skin rashes, eye and 
ear, skin, and allergy illnesses. (Health Canada, 2010) There are no studies proving that 
the E.Coli bacteria harms fish, however high levels of E.Coli in a stream does result in 
BOD, lowering DO levels which can subsequently result in fish kills (Morrow & 
Fischenich, 2000).  
E.Coli in rivers and streams is can be a result of municipal sewage discharges as well as 
farms and faecal deposition. Rain events, and increased surface runoff provide a passage 
for these discharges to enter waterways (CCME, 2003).  
 
According to Table 7 results, E. Coli varied throughout the watershed. Levels in the 
branch were found to be higher in E. Coli then the main branch JC07.  The result of 47 
MPN in October could be due to the cold water temperatures, providing an  
inadequate habitat for bacteria to grow. 
 
Table 8 
 
2010-2011 E. Coli (MPN) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct. 
 

JC07 
2011 

JC07 
2010 

JC10 
2011 

E. 
Coli 

387.3 770.1 47 36 <100 293-
2420 

 
 
Total coliform is a non-faecal bacteria that occurs naturally in water. This bacteria does 
not normally cause illnesses. In streams, vegetation and aquatic organisms are the 
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producers of total coliform. If the Total Coliform is found to increase each year, it is 
generally due to antropogenic reasons (PWA, 2010). 
 
 
Table 9 
 
2010-2011 Total Coliform (MPN) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct. 
 

JC07 
2011 

JC07 
2010 

JC10 
2011 

Total 
Coliform 

2420 2420 2420 2420 2420 2420 

 
 
3.3.3 Nitrogen and Phosphates 
Nitrogen is naturally occuring in water and is found in the forms of nitrate, nitrite, 
ammonia, and organically bound nitrogen. The quality of water is determined in part 
using Nitrate monitoring, as only small amounts are naturally present due to aquatic plant 
and animal mortality.  Antropogenic impacts such as septic lines, fertilizer and 
wastewater are usually the cause of increased nitrates in a stream. This increase amplifies 
the rate of growth for aquatic plants allowing a possible reduction in dissolved oxygen in 
the system once the plants die and can result in eutrohication (Environment Canada, 
2003).  Extreme nitrate levels in a stream can result in fish mortalities. When levels 
exceed 80mg/L mortalities in carp occurred whereas 20mg/L was the mortality level 
observed in Brook Trout (Svobodova et al., 1995). Canada’s water quality guidelines 
state that levels of nitrates in a stream should be below 13mg/L to protect freshwater 
organisms and prevent eutrophication (Environment Canada, 2003) 
 
High nitrate levels were recorded in all sections of Jonathan Creek. As seen in Table 10, 
all sampling areas had levels exceeding the reccomended level of 13 mg/L. When 
sampling JC01 on two consecutive days, it was found that nitrates increased by 4mg/L on 
a day in which it was raining. This could be due to increased surface runoff and a lack of 
a riparian zone to act as a buffer. 
 
Table 10 
 
2010-2011 Nitrate (mg/L) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC07 
2010 

JC10 
2011 

Nitrates 15 19 12-
15 

12-19 

 
 
Phosphates in a stream can increase as a result of runoff, septic systems, and wastewater. 
It has been demonstrated that phosphate is the limiting factor for productivity in a 
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freshwater system, whereas nitrates are the limiting factor in a marine environment 
(CCME, 2003).  Since phosphates are the limiting factor for primary productivity, and 
increase in phosphate levels  can result in algal blooms and eutrophication. The USEPA 
criteria for phosphate levels in a freshwater stream or river system is 0.1mg/L to avoid 
eutrophication . It is indicated that plant growth is stimulated  at 0.025 mg/L (Oram, 
2011). 
 
It is important to note that between 2010 and 2011, the method for phosphate monitoring 
was changed,  and data will not be compared across years. Table 11 demonstrates that 
phosphates are at levels of 0 throughout the watershed, with Centennial pond showing 
slightly higher levels up to 0.09. 
 
Table 11 
 
2011 Phosphate (mg/L) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct 
 

JC07 
Oct  

JC10 
 

Phosphates  0 0  0 0 0.0-
0.09 

 
 
3.3.4 Temperature 
The temperature of water in a stream or river directly affects the aquatic communities 
present in that system (Bain & Stevenson, 1999). Fish species require a specific 
temperature range to thrive.  Temperature in a stream will vary with season, water depth, 
and the time of day. Jonathan creek is a small stream, and as a result temperature varies 
more rapidly than in a larger stream. Various factors can influence water temperature, 
including: velocity, climate, elevation, stream order, riparian vegetation, surface runoff, 
depth, and human impact (PWA, 2010).  Rossi, L. et al. proved that runoff from heated 
sources such as rooftops and pavement will increase the temperature of a stream (Rossi et 
al., 2007).  Water temperature is a crucial element in the survival of fish species. The 
optimal range at which fish thrive is dependent upon species. The optimal range for 
Brook trout is 11-16C with upper limits of 20.1-25.1, whereas the Atlantic salmon has an 
optimal range of 12.1-15.1, with upper limits of 23 (Morrow & Fischenich, 2000).  
Table 12 
 
2011 Water Temperature (C) in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct 
 

JC07 
Oct  

JC07 
2010 

JC10 
2011 

Temperature  12.4 13.9  8.5 6.3 6.6-
17.4 

6.8-
19.0 
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3.3.5 Conductivity and TDS 
Conductivity is the ability of water to conduct electricity and is influenced by dissolved 
solids such as: chloride, nitrate, sulfate, phosphate, sodium, magnesium, calcium, iron, 
and aluminum cations. Conductivity is also directly related to the temperature of water, 
and is determined by stream geology and rock composition. An increase in conductivity 
can be observed if discharges add dissolved solids into a stream. The natural range of 
conductivity in most rivers is 50-1500 µs. The desired range for fish and 
macroinvertebrate species is 150-500µs (PWA, 2010). 
 
Table 13 shows that conductivity measured in the Jonathan Creek watershed are within 
the acceptable range for fish and macroinvertebrate species to live. 
 
Table 13 
 
2010-2011 conductivity (µs) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct 
 

JC07 
Oct  

JC07 
2010 

JC10 
2011 

Conductivity  356 336  423 173 206-
350 

203-
490 

 
Total Dissolved Solids (TDS) is a measure of the inorganic and organic substances 
contained in a liquid.  TDS is not a primary pollutant however it is used as an indication 
of aesthetic condition of drinking water. Main sources of TDS in a stream are agricultural 
and residential runoff, leeching of soil contamination, and point source pollution. TDS is 
naturally occuring, however runoff from road salts and fertilizer can contain unnatural 
and harmful compounds. TDS is directly related to conductivity in a river as ions allow 
the water to conduct electricity (Health Canada, 1991). The influence of TDS on fish has 
mixed results dependent on the stage of life in which exposure occurs.  When levels are 
above 1800ppm, there is an adverse impact on fish egg hatching, however mature life 
stages show no impact (Weber-Scannell & Duffy, 2007). 
 
Table 14 demonstrates that the level of TDS present in the Jonathan Creek Watershed 
pose no threat toand stages of fish life. 
 
Table 14 
 
2011 Total Dissolved Solid (ppm) values in the Jonathan Creek Watershed 
Site JC01 

Sept 29 
JC01 
Sept 
30 

JC01 
Oct 
 

JC07 
Oct  

JC10 
2011 

Total 
Dissolved 
Solids 

 179 170  237 86 116-
272 
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3.3.6 Sediments 
Suspended sediment concentration (SSC) is the mass amount of suspended sediments in a 
set amount of water. The SSC closely relates to the turbidity of the water. The main 
components of suspended sediments are clay, silts, and fine sands, that easily get picked 
up in the current due to their small size.  An increase in sediments in a stream can be 
correlated with an increase in erosion, and activities causing erosion. These activities 
include modification of riparian zones and construction that results in a decrease in 
surface permeability. A large amount of suspended sediments in a system can have a 
large impact on the aquatic organisms in that system (Morrow & Fischenich, 2000). 
Excess suspended sediments can redult in direct damage to fish gills, shifts in fish 
species, reduced feeding efficiency, and a reduced rate of survival for fish eggs. High 
turbidity levels can also be lethal to fish as it reduced photoshynthesis, which also 
reduces dissolved oxygen levels. Sediments can also increase stream temperatures, 
adversely affect aquatic insects and decrease fish habitat through an increase in stream 
embeddedness (PWA, 2010). 
 
Levels of suspended sediments in the Jonathan Creek watershed were not monitered 
during the 2011 season, and will be observed prior to restoration efforts in 2012. 
Monitoring will include sampling of the main branch directly above he Ryan Rd branch,  
at JC07 horsman rd site, the Ryan rd branch above the storm flow, the Ryan rd branch in 
reach 21 before entering the wooded area, the storm flow entering the creek in reach 1, 
and centennial pond. Monitoring will be done on clear sunny days, as well as during rain 
events to monitor the effect of surface runoff on sediments present in the branch. 
 
 
3.4 CONCLUSION 
 
The 2011 and 2010 monitoring data of the Jonathan Creek watershed, indicated that pH, 
conductivity, TDS and phosphates all fall within an ideal range for fish species to thrive.  
 
The temperature in JC01 was only monitored from September 2011 – present with the 
use of data loggers. It is impractical to draw a conclusion on stream conditions from 
water temperature as data was not taken during peak summer months. Data loggers 
currently present in the stream will provide precise and frequent temperature data 
throughout the 2012 season. This data will be evaluated to see if the temperature range is 
ideal for target fish species. Through restoration efforts, an increase in riparian vegetation 
will provide a higher percent of stream cover allowing water temperature to be moderated 
in hot summer months, contributing to an ideal temperature range for fish. 
 
The impacts of sediment on water quality can not be evaluated as data was not collected 
during the 2011 season. Through visual observation, there were days in which the water 
was a dirty brown color and turbid, which gives a general idea that suspended sediments 
were present.  Also, aggragation is occuring in the stream, and there is a high level of 
embeddedness indicating that erosion is potentially contributing sediments into the 
stream. Monitoring in the 2012 season will give proper data to allow analysis on the 
impacts of sediments in the Jonathan Creek Ryan rd. branch. 
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Nitrogen, E.coli, and Total Coliform levels in the Jonathan Creek watershed were all 
above the recommended values for aquatic life. The high levels in JC01 could be due to 
improper filtration of storm water and an increase in surface runoff due to construction in 
the Evergreen area. When monitoring was performed on two consecutive days, with the 
first day having clear conditions, and the following during a rain event,  levels of nitrates 
and E. Coli increased. JC01 had E.Coli results that almost doubled when sampled during 
a rain event on a day following sunny conditions. Nitrates also increased by 4 mg/L 
during the rain event. This leaves speculation that the runoff associated with rain events 
has an effect on the E. Coli and nitrate levels. This could be mitigated through an increase 
in riparian zone width, and fixing of the storm water filtration. From september 29th to 
September 30th when this data was collected there was an increase in stream depth from 
7.2cm to 12.1cm. This correlates with a rain guage collection of 2.8ml of rain within the 
24hr period.  
 
The dissolved oxygen levels vary in the watershed. Due to equipment failure, DO was 
only recorded during November at the JC01 site. Further monitoring will be performed 
on a monthly basis in 2012 to offer a better estimate of the DO present in correlation with 
water temperatures. The result of 11.0mg/L in November falls within the acceptable DO 
range for fish species to thrive. The levels in JC07 and JC10 were both ideal for cyrinids, 
with JC07 also falling within the ideal range for salmonids. 
 
When observing the 2010-2011 water quality data, it appears as though Jonathan Creek 
Ryan Rd. branch offers a good quality for fish species in some components, however a 
less ideal habitat in others. Nitrates and E.Coli levels can be improved through a restored 
riparian zone and will have a direct impact on the dissolved oxygen and suspended 
sediments in the stream. It is thus concluded that proper restoration of the riparian zone 
should be done to increase the habitat quality for fish species to thrive. Further research 
during the 2012 ice-free months will be required to assess the sediment and dissolved 
oxygen levels. 
 
 
4.0 SINGLE PASS ELECTROFISHING SURVEY 
 
4.1 INTRODUCTION 
 
4.1.1 Project Overview 
On September 14, 2011, members of the Petitcodiac Watershed Alliance evaluated the 
fish population of Jonathan Creek.  The Jonathan Creek watershed is 50 square km and 
primary use is residential, followed by industrial and woodland.  Jonathan Creek has had 
its own watershed group since 1999. The mandate of this group is to rehabilitate fish 
habitat and water quality in the creek. The committee has installed several fish habitat 
restoration structures and have done bank stabilization work throughout the watershed.  
 
The PWA is currently undertaking a project with the City of Moncton and Jonathan 
Creek Committee to restore a branch of Jonathan Creek that is rapidly eroding due to 
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land use activities. These activities have destroyed the riparian zone and are destroying 
the streams long established hydrological function. The beginning phases of this project 
consist of baseline environmental monitoring through water quality monitoring, stream 
assessments, rain gauge monitoring, electrofishing, and macro-invertebrate assessments.  
This electro-fishing survey was conducted to provide a population estimate of the 
Jonathan Creek Branch prior to restoration work. The electrofishing was also intended to 
determine whether any salmonids were present in this branch of Jonathan Creek. 
 
4.1.2 Study Area 
The electro-fishing survey was conducted at one site on the Ryan Rd. Branch of Jonathan 
Creek. The site starts at reach #13 and continued to reach #4 in the site assessments.  The 
total length of the site sampled was 300m, with an average bank full width of 9.24 m and 
wetted width of 4.2 m, providing 1260m2 of wet area and 2772 m2 of bank full area 
sampled overall.  Figure 2 presents a map of the section of river that was fished.  
 
4.2 METHODS 
 
4.2.1 Sampling Sites 
One crew of two individuals conducted the electrofishing. This crew was lead by Susan 
Linkletter and included Katie Underhill, both of the Petitcodiac Watershed Alliance. To 
save time and budget, an open site of 1260m2 without isolation and with barrier nets 
were fished.  A single pass survey was performed, to provide an estimate of fish species 
present in the restoration area of the creek.  Total effort time for the sweep was 337 
seconds, taking one hour to complete.   The fish captured allows a catch per unit effort 
(CPUE) and species absence/presence analysis to be performed. Each individual fish was 
identified and recorded, with all species length <15cm.  The fish captured were all 
cyprinids. The results of the electrofishing survey are summarized in table 1. Photos of 
electrofishing activities are present in Appendix B. 
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Figure 2. Location of the 2011 Jonathan Creek Electrofishing site. 
 
 
 
4.2.2 One-Pass Electrofishing 
Fish were captured by electrofishing using a Coffelt Mark 10 gas-powered backpack 
electrofisher. The electrofishing unit was operated at 550V pulsed, and a frequency of 30 
Hz. During the electrofishing pass, the two-person crew covered as much of the river as 
possible with nets, to maintain identical coverage throughout the 300m section. Captured 
fish were identified at the end of the pass. The section sampled during the one-pass 
electrofishing was 300m in length. The data in this site was represented as fish per 
100m2. 
 
4.2.3 Salmonid Identification 
 
Atlantic Salmon -Salmo salar 
The Atlantic salmon have teeth on both jaws, a forked caudal fin, a pointed head and a 
laterally compressed body. When spawning, they become bronze-purple colored with 
reddish spots on the head and body (SARA, 2010). It is often difficult to distinguish 
Atlantic salmon parr from Brook trout. The Atlantic salmon has a more streamlined body, 
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larger pectoral fins, pointed head, fewer spots (none below the lateral line), and more of a 
forked tail in comparison to the Brook trout. A distinguishing feature of brook trout is the 
blue halo that surrounds the red spots on the body, as well as a white line on the front 
edge of the lower fins. 
 

       
     Atlantic Salmon Parr - Bagnall (2011)                  Brook Trout - Gerke (2010) 
 
 
4.2.4 Electrofishing section habitat 
Measurements of wetted width and bank full width were recorded for each of the 10 
reaches in the 300m-electrofishing site. The stream depth was also recorded at the middle 
of each reach., with riparian vegetation and substrate noted. This data was recorded 
during the habitat assessment in section 1.0.  
 
 
4.3 RESULTS 
 
Table 15 
 
Summary of Jonathan Creek Electrofishing Results – September 2011 

 
 
 
 
 
 
 

 
Site Name 

Bank full 
(bf) Area (m2) 

Wet 
Area 
(m2) 

Species Age Class or 
Species Grouping Species Presence CPUE (fish/100m2) 

Common Shiner 6 0.476 

Black Nose Dace 33 2.619 
Jonathan Creek 
Branch - Ryan 
Rd. Sites 4-13 

inclusive 

2772 1260 

Chub 1 0.079 
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Table 16 
 
Fish species and their respective Pollution Tolerance Index 
Fish Species Pollution Tolerance Index 
Luxilus cornutus Tolerant 
Rhinichthys atratulus Tolerant 
Semotilus atromaculatus Moderately Intolerant – Tolerant 
 
 
As demonstrates in Table 15, the total species caught were 6 common shiners, 33 
Blacknose dace, and 1 chub over a 1260m2 area.  This provides a 100m2 CPUE of 0.476 
Common Shiners, 2.619 Blacknose Dace, and 0.079 Chub. All three species are 
considered to be Tolerant to pollution (Table 2).  
 
4.4 DISCUSSION 
 
4.4.1 Absence/Presence 
One pass electrofishing was used to obtain a representation of what species are absent 
and present in the Ryan Rd. Branch of Jonathan Creek. The target species were the 
salmonids, however none were captured during the single pass survey. The species found 
in Jonathan Creek were 6 common shiners Luxilus cornutus, 33 blacknose dace 
Rhinichthys atratulus, and 1chub Semotilus atromaculatus along with two unidentified 
Cypridae.  This data is to provide information on the species present in Jonathan Creek at 
this time, so that further sampling can be performed in the future to determine changes in 
species composition and stream health.  
 
The three most effective indicators of stream health are tolerance measures, species 
richness, and multimeric biotic indices. In this survey, the tolerance measures were 
assessed using USEPA classification of fish species tolerance to pollution.  In our survey 
three species of Cypridae were present. The Cypridae can vary greatly in their tolerance 
of pollution and impacts. The Luxilus cornutus was classified as Moderately Intolerant – 
Tolerant to pollutants, whereas the Rhinichthys atratulus and Semotilus atromaculatus 
were both Tolerant. (Grabarkiewiczl & Davis, 2008) This classification indicates that the 
only fish species present during sampling were, at some degree, tolerant to pollution.  
The absence of pollution intolerant species such as the salmonids could then be linked to 
stream health in this section of Jonathan Creek.  
 
4.4.2 Catch Per Unit Effort (CPUE) 
The CPUE per 100m squared, was 0.476 common shiners, 2.619 Blacknose dace and 
0.079 Chub. This data is to serve as a baseline for species abundance. Further studies will 
indicate if there is a decline or increase in the Jonathan Creek species CPUE. 
 
4.4.3 Species Richness 
In order to use species richness as an indicator, electrofishing studies would need to be 
continued in subsequent years to monitor and allow comparison of data.  It has been 
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exhibited that the diversity of species and abundance is negatively correlated with 
urbanization.  As there were only three species present in the study, this allows 
speculation that the current urbanization occurring in the Evergreen area is already 
having an impact on species richness and diversity. An increase in urbanization in this 
area without implementation of a proper buffer zone could result in a further decrease in 
species richness, as increased urbanization is associated with a decrease in species 
richness and diversity (Wang & Lyons, 2003). 
 
 
4.5 CONCLUSION 
 
This report provides baseline-monitoring data, which can allow further monitoring over 
subsequent years to provide a better indication of the impacts of urbanization in Jonathan 
Creek. It can be hypothesized from the current results that urbanization has already 
impacted the fish populations in the Jonathan Creek Ryan rd. branch, and this trend will 
continue with further urbanization. By repairing the stream banks and riparian zone of 
Jonathan Creek, the effects of urbanization will be decreased allowing the creek to regain 
health. 
 
 
5.0 MACRO-INVERTEBRATE ANALYSIS 
 
5.1 INTRODUCTION 
 
5.1.1 Project Overview 
The Petitcodiac Watershed Alliance (PWA) has undertaken a restoration project of the 
Jonathan Creek Ryan rd. branch. Preliminary components of this project include 
environmental monitoring of the stream to assess overall stream health. Macro-
invertebrate sampling was performed as a component of the stream health analysis. 
 
Macro-invertebrate sampling was performed using the Canadian Aquatic Biomonitoring 
Network (CABIN) protocol.  Biomonitoring of the Jonathan creek watershed was done in 
addition to physical and chemical monitoring as it offers distinct advantages in 
monitoring anthropogenic impacts. The benthic invertebrates in a stream are a reflection 
of the streams health and provide and assessment of long term disturbances as opposed to 
water quality monitoring. Macro-invertebrates are chosen to evaluate stream conditions 
as they can be collected anywhere, they are a key component of the food web, they are 
sensitive to disturbances, and protocols for this method of sampling are well developed 
(Environment Canada, 2010) 
 
The Virginia save our stream order-level biotic indices will be used to analyze the macro-
invertebrate data providing a numerical score based on the taxa present. These scores 
provide a value, which indicate the condition of the stream. The overall goal of this report 
is to evaluate the stream health of Jonathan Creek Ryan rd. branch using macro-
invertebrates as a biomonitoring indicator. Engel and Voshell completed a study in 2002 
comparing the Virginia order-level analysis with family-level analysis and found that it 
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correlated well with a professional multimeric index having agreeable results in 96% of 
studies (Engel & Voshell, 2002). 
 
 
5.2 METHODS 
 
5.2.1 Study area and Site Selection 
The macro-invertebrate sampling took place on the Ryan Rd. branch of Jonathan Creek. 
A site at the beginning of the restoration project was chosen to provide a reference site 
for the 750m section. Downstream of the reference site where there are actively eroding 
stream banks, sampling was done by Crandall University students to assess the stream 
health. A comparison between sites will be made as an addition to this report, once the 
university analyzes the data.   
 
The reference site was at the beginning of reach 1 and has a GPS of N46 06.338, W064 
52.128. The sampled region was a riffle habitat. Figure 3 shows the section of stream 
chosen for macro-invertebrate analysis. Sampling was performed in late fall to maximize 
macro-invertebrate species presence.  
 
 
5.2.2 Field data collection 
The CABIN Field Manual for Wadeable streams March 2010 was used for the site 
assessments and sampling protocol.  Site-specific field data collection included Primary 
site data, Site description, Reach characteristics, water chemistry, substrate 
characteristics, and channel measurements. 
 
Primary Site Data: Primary site data was assessed prior to entering the field.  This data 
includes the basin that is being sampled, an estimate of the site coordinates through 
Google earth, the eco-region being sampled, and the stream order.  
 
Site Description: Once you are on site, a site description can be completed. This includes 
a broad characterization of the site using a drawing of the reach sampled, a description of 
the site, coordinates, and the surrounding land use. 
 
Reach Characteristics: An analysis of reach characteristics is performed after the site 
description.  The reach description is composed of the aquatic habitat, canopy coverage, 
macrophyte coverage, streamside vegetation, and periphyton coverage. The site was 
assessed on a percent coverage basis. 
 
Water Chemistry: The water chemistry was assessed in the sampling site. Air 
temperature, water temperature, pH, Conductivity, and TDS were recorded. The water 
chemistry was assessed using a Hanna combo meter.  
 
Substrate Characteristics: The substrate characteristics assessed included a 100 pebble 
count in the site and a record of embeddedness for every 10th rock. The rock count was 
performed in a zigzag formation, with a rock selected with every step. As the stream had 
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a small wet width, the zigzag formation was repeated in the site until 100 rocks were 
selected. Embeddedness was recorded with every 10th rock selected. 
 
Channel Measurements: Channel measurements included a calculation of stream velocity 
using a ruler method, channel width measurements, bank full height and average depth.  
Stream velocity was calculated by finding the difference in flow depth versus stagnation 
depth. This change in depth was then placed in the following formula: 
 
 
 
5.2.3 Benthic Macro-invertebrate Sampling Procedures 
The sampling was done using a triangular frame, 400-micron sized kick net that has a jar 
attached to the end. This net is attached to a long wooden handle on one point of the 
triangular frame. The collection is done over 3 consecutive minutes of kicking in a zigzag 
pattern upstream.  
 
Macro-invertebrate Sampling Method: 
- Place net downstream of collector with the flat side on the substrate 
- While kicking the substrate, walk in a backwards zigzag formation upstream for 3 
minutes, if the collector needs to stop, the net must be lifted out of the water and the time 
will be paused. 
- While kicking the substrate, you want to disturb 5-10cm. For large rocks, use your hand 
to rub them off. 
- The net should be close to the area disturbed in order to collect most bugs 
- Sampling should be done in the late summer to fall. 
 
Sample Transfer Method: 
- Remove the cup from the net and empty all contents into a sample jar. 
- Work over a pail in case of an accidental spill 
- Wash any material remaining in the cup into the sample jar using a wash bottle 
- Check the net for remaining macro-invertebrates and wash them into the jar 
- Rinse and remove any large leaves and stones 
- Label the inside, outside, and top of the container 
- The inside label should be written on waterproof paper marked by a pencil. 
- Labels should have the following information: Site Code, Date, Sample jar number 
 
Sample Preservation Method: 
- Wear protective gloves and goggles 
- Add formalin into a jar at a 1:3 ratio 
- Cap the jar and gently swirl to distribute the formalin (do not shake the jar) 
- The sample is preserved with 10% buffered formalin 
 
Pebble Count Method: 
- Rocks are measured on the intermediate axis 
-  Zigzag in the sample zone stopping every step, touch the rock closest to you toe 
without looking, and pull the pebble out that your finger is touching 
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- Be sure to choose the pebble that your finger is touching and not a larger one that is 
near 
- Measure the intermediate axis in cm, if the rock cannot be pulled out, measure it in the 
water 
- Record the diameter in the pebble count table. 
- Use the Wolman Dg to assess the % composition 
 
Embeddedness Method: 
-Embeddedness will be assessed during the pebble count 
-Estimate the percent embeddedness for every 10th rock at 0%, 25%, 50%, 75% or 100% 
 
Surrounding Material Method: 
- Reach between the large rocks and get a handful of fine material that surrounds the 
large rocks. Close your hang tightly, and remove it from the water. 
- Estimate the dominant material size using a ruler 
- Circle the appropriate size class in the field sheets 
 
5.2.4 Sample sorting and Macro-invertebrate Identification 
Sorting and sample identification was performed using the Benthic Macro-invertebrate 
Rapid Assessment Protocols for New Brunswick along with the Virginia Save Our 
Streams Protocol.  
 
-Pour the sample into a 12 square grid ensuring the material is distributed evenly 
-Randomly select one of the 12 squares 
-Extract, Identify major groups and count all Benthic Macro-invertebrates visible to the 
naked eye from the chosen square 
-Repeat the random selection until approximately 100 individuals are collected or all 12 
squares are sorted. 
-Use identification keys to identify the invertebrates to Family level where possible. (We 
were only able to identify to order level) 
 
5.2.5 Analysis of Benthic Macro-invertebrate Assessment Data 
 
1. DOMINANT TAXA RICHNESS: 
The percent dominant taxa is the percent of the sample that the dominant taxa comprises. 
A sample that is over 80% dominated by one species is considered poor. The more 
diverse the species, the healthier the habitat (The Pacific Streamkeepers Federation, 
2000) According to The Pacific Streamkeepers Federation (2000), the analysis ranges are 
as follows: 
0-40% = Good, 
40-60% = Acceptable 
60-80% = Marginal 
80-100% = Poor 
 
2. PERCENT EPT:  
Percent EPT is the percent of Ephemeroptera, Plecoptera, and Trichoptera making up a 
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sample. The total number of organisms in these three orders will be added up and divided 
by the total number of species. These orders generally indicate good water quality, and a 
higher percentage will be present in healthier waters. According to The Pacific 
Streamkeepers Federation (2000), the analysis ranges are as follows: 
75-100% = Good 
50-75% = Acceptable 
25-50% = Marginal 
0-25% = Poor 
   
3. PROJECTED AVERAGE DENSITY: 
The projected average density is an estimate of the total number of individual organisms 
in a sample based on the number of subsamples taken. Based on a 12 cube subsample 
size, the following formula was used to estimate the average density (Project Search, 
2009)                 
 
Projected Density = Total BMIs Picked         *12 
       Total # squares picked  
 
4. PERCENT COMPOSITION OF MAJOR ORDERS:  
To determine the percent composition of major orders, divide the number of individuals 
in that order by the overall number of individuals. This information will tell if there are 
any dominant groups in the sample. In general, a healthier stream will have a greater 
diversity of taxa (Project Search, 2009) 
 
5. EPT/CHIRONOMIDAE RATIO:  
The EPT/Chironomidae ratio is the ratio of total EPT individuals to the Chironomidae. 
Higher ratios will indicate a higher quality of water as EPT are intolerant whereas 
Chironomidae are tolerant. High quality streams generally have species from all four 
taxa, however they have higher levels of EPT. It must also be noted that the family 
Hydropsychidae can provide false results if they are the dominant Trichoptera family 
(Project Search, 2009). 
 
EPT : Chironomidae Ratio =         Total EPT 
                     Total Chironomidae 
 
7. COMMUNITY BASED ORDER-LEVEL BIOTIC INDEX: 
The community based order-level biotic index was developed and modified by scientists 
in Virginia to allow community based monitoring. It has been proven that these results 
correlated with professional analysis in 96% of results. (Engel and Voshell, 2002). 
 
The Order-level biotic index finds the percent composition of non-insects, tolerant-
insects, and individual metrics. These values are then put into a chart giving a 0-2 value 
based on the percent composition. These values are then multiplied by a factor of 0-1, 
and added together to give an Order-level index Value. This value then places the stream 
in one of three categories: Acceptable Ecological Condition, Ecological conditions 
cannot be determined or Unacceptable Ecological Conditions (Virginia Save Our 
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Streams, 2007). 
 
8. PEBBLE COUNT ANALYSIS: 
The 100 pebble count data were placed into classes based on Wentworth size classes. The 
classes were graphed to give substrate definition of the riffle sampled. This data is then 
converted into percentages by Wentworth class. A frequency histogram will be plotted 
along with a cumulative frequency histogram. The grain size curve will be used to 
determine the following: D16 is the size below which 16% if finer; D50 is the mean 
diameter; D84 is the size below which 84% is finer. Dg = D84*D16*0.5. 
Sg=D84/D16*0.5 (Kondolf, 1992; Rivers and Landscape, 2005). This data is used to 
determine size distribution of surface sediments as well as to assess habitat stability and 
resistance. During bank full flows it is predicted that particles smaller than D50 will be 
mobile and those larger than D84 will be immobile (Stream Inventory Handbook, 1996). 
 
9. EMBEDDEDNESS ANALYSIS: 
Average stream embeddedness will be calculated using the embeddedness percentile 
sampled during the 100-pebble count. This calculation will be used to determine the level 
of fine sediments that fill the spaces between coarse sediments to evaluate stream habitat 
(Stream Inventory Handbook, 1996). 
 
 
5.3 RESULTS 
 
The overall project density for our macro-invertebrate sampling was 218 species. Our 
percent EPT was 89.9% falling within the category of good water quality. % Dominant 
Taxa was 63.3% giving a marginal score of habitat quality. Both the EPT/Chironomidae 
and Order level Biotic index both indicated that JC01 had a good habitat (Table 17).   
The Percent composition of major groups was well spread out and compared well to a 
pristine New York distribution. This distribution also indicates good habitat (Table 18). 
More in-depth comparisons can be made once the lower reaches of the branch have been 
analyzed. The stream embeddedness was found to have an average of 25% in the riffle. 
 
 
Table 17 
 
Water Quality Analysis based on Benthic Macro-Invertebrate Rapid Assessment Analysis 
  Project 

Density 
% EPT % 

Dominant 
Taxa 

EPT/Midge 
Ratio 

Order-
Level 
Biotic 
Index 

Number 218 89.9 63.3 16.33 10 
Stream 
Health 
Category 

__ Good Marginal Good Good 
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Table 18 
 
Percent Composition of Major Groups in the Benthic Macro-Invertebrate Assessment of 
Jonathan Creek. 
Major 
Group 

Mayflies Stoneflies Caddisflies Midges Other 
True Flies 

Other 

% 
Composition 

63.3 15.6 11.0 5.5 3.7 0.9 

 
 
 

 
 
Figure 3. Pebble Count Size Frequency based on Wolman 100 Pebble Count 
 
 
 
 
 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

FIN
ES 

2 -
 2.

8 

2.8
-4

.0 

4 -
 5.

6 

5.6
 - 

8 

8 -
 11

.2 

11
.2 

- 1
6 

16
 - 

22
.4 

22
.4 

- 3
2 

31
.5 

- 4
5.0

 

45
.0 

- 6
3 

63
 - 

90
.0 

90
.0 

- 1
28

 

12
8 -

 18
0 

18
0 -

 25
6 

25
6 -

 36
2 

36
2 -

 51
2 

51
2 -

 72
4 

72
4 -

 10
24

 

pe
rc

en
t o

f c
ou

nt
 

size category (mm) 

Pebble Count Size Frequency  

coarse gravel/ 
cobble mode 

fine gravel 
mode  

D50 

Sand Gravel Cobble Boulder 

D50coarse 



 36	  

 
Figure 4.  Cumulative Percent Finer of particle size present in JC01 during Wolman 100 
pebble count.  
 
 
Table 19 
 
Wolman particle size for determination of (D50) central tendency of distribution, (Dg) 
the geometric mean, Mobility and (Sg) dispersion. 
Wolman Scale D16 D50 D84 Dg Sg 
Particle Size(mm) 0.22 40 110 12.1 250 

 
 
The Central tendency of distribution was found to have a particle size of 40mm. It was 
also found that 84% of the substrate is finer that 110mm. The Geometric mean for the 
riffle was 12.1mm with a dispersion of 250. Percent fines <6mm was found to be 9% of 
the sample. 
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5.4 DISCUSSION 
 
The macro-invertebrate analysis of JC01 indicates a good quality habitat and stream.  The 
distribution of species present in the sample compared well with a pristine model in NY, 
giving our stream a good quality habitat (The Pacific Streamkeepers Federation, 2000) 
This NY model was used, as there were no other pristine sites sampled on Jonathan Creek 
to allow a proper comparison. Once further sampling is performed on Jonathan Creek, a 
better analysis can be made.  The Ephemeroptera order dominated our sample, 
comprising 63.3% of the total sample. Having one species dominate a site can indicate a 
poor habitat selection in that site. In general, the more diversity present in the sample, the 
healthier the stream. JC01 received a score of “Marginal” as Ephemeroptera dominated 
the sample.  
 
When analyzing EPT/Midge ratio, JC01 had a ratio of 16.33:1. Ephemeroptera, 
Trichoptera, and Plecoptera (EPT) are intolerant to pollution, whereas the Chironomidae 
are tolerant. It is therefore expected that a healthier stream will have a higher ratio of 
EPT.  JC01 was classified as good quality on this parameter due to their high levels of 
EPT. 
 
The Order level Biotic Index resulted in a score of 10/12. This value fell within the range 
of Acceptable Ecological conditions, indicating that Jonathan Creek once again has a 
good quality habitat. This index analysis looks at each order and its tolerance to pollution 
and assesses stream health based on presence of each order.  
 
When considering all component of the Macro-Invertebrate analysis, JC01 was given a 
result of having a good quality habitat and a healthy stream. The stream shows a good 
diversity of species that are intolerant to pollution. This correlates well with the stream 
characteristics. It is important to note that the survey was done above the section of river 
impacted by erosion, and further studies should be conducted and compared to the JC01 
results.  
 
The riffle embeddedness at JC01 was 25%, indicating there are sufficient interstitial areas 
for macro-invertebrates to dwell. The less embedded the substrate is, the more suitable 
the habitat. It is also optimal that the streambed consists mainly of cobble, gravel and 
boulders. An increase in fines <6mm can decrease the availability of living spaces. The 
cumulative percent of fines <6mm in JC01 was only 9%, indicating a suitable habitat 
(Environment Canada, 2010).  
 
During bank full flows it is predicted that particles smaller than D50 will be mobile and 
those larger than D84 will be immobile. Therefore particles smaller than 40mm will be 
mobile, and larger than 110mm will be immobile. The geometric mean (Dg) is 12.1 and 
is complementary to the median diameter and is more influences by extremes of the 
distribution. The rate of dispersion (Sg) had a value of 250. The Sg value will increase 
with sample dispersion and decrease with sample sorting. Our value of 250 indicates a 
higher level of dispersion at the JC01 site (Piegay & Kondolf, 2003). 
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5.5 CONCLUSION 
This Macro-Invertebrate sampling site is located upstream of the severe erosion. 
Therefore, the substrate is in good condition and the Macro-Invertebrates indicate a good 
water quality and habitat. Further comparison with the impacted regions of the stream 
would provide an idea of the impacts due to erosion on the Jonathan Creek Ryan Rd. 
Branch.  The Wolman pebble count and percent embeddedness also display good results 
for substrate and habitat for macro-invertebrates. A low embeddedness value and percent 
of fines indicate substantial interstitial spaces for macro-invertebrates to inhabit. Again, 
further analysis of a reach downstream of the active erosion must be performed and 
compared to JC01 to view the impacts of erosion.  
 
6.0 2011 ENVIRONMENTAL MONITORING CONCLUSION 
The 2011 monitoring efforts have provided extensive information on the health of 
Jonathan Creek Ryan rd. branch. A visual habitat assessment of the stream indicates that 
active erosion is occurring on approximately 190m of riverbank. The streams riparian 
zone is non-existent and will require planting for restoration.   
 
The water quality monitoring of JC01 has illustrated a few areas of concern. The pH, 
conductivity, TDS and phosphates measured at JC01 all fall within an ideal range for fish 
species to thrive.  The areas of concern include temperature, dissolved oxygen, 
sediments, nitrates, E.Coli and Total Coliform. Temperature, dissolved oxygen and 
sediments will require further analysis in the 2012 season due to lack of monitoring in 
2011. These  indicators will be important in the analysis of the quality of habitat. The 
Nitrates, E.Coli and total coliform are all high at JC01. These high levels could be due to 
an influx of pollutants with stormflow, as levels showed a drastic increase during a rain 
event. Mitigation of these pollutants could be done through a repaired riparian zone to 
increase filtration. 
 
The 2011 electrofishing monitoring resulted in only a small amount of Cypridae present 
in the Jonathan Creek Ryan Rd. Branch.  The species present in this reach are all tolerant 
to pollution. A lack of intolerant species could be an indication of high levels of pollution 
in this section of Jonathan Creek.  
 
The Macro-invertebrate study showed a good diversity of species, and pollution tolerant 
species, indicating that the upper reaches of Jonathan Creek Ryan rd. branch are in good 
condition. The substrate class has substantial interstitial spacing, and falls in a good range 
for fish species. Further studies using bioindicators must be performed in reaches 
downstream of the impacted sites to provide an indication of impact in these reaches. 
 
Currently Jonathan creek Ryan rd. branch is showing a poor quality habitat due to a lack 
of riparian zone, extreme erosion, high levels of nitrates and E. Coli and lack of pollution 
tolerant fish. The Bioindicator study performed above this reach illustrates good quality 
habitat, indicating that the above parameters are having an affect on the health of the 
downstream portion of Jonathan Creek Ryan Rd. branch. Restoration efforts will be 
required to restore this section of Jonathan Creek 
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APPENDIX A 
Jonathan Creek Monitoring Photographs 

Site Assessments, Electrofishing, CABIN 
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Reach 1 Storm Culvert        Reach 1 Sediments from culvert 

 
Reach 2 Erosion      Reach 3 - Erosion 

 
Reach 3 – Banks Slumping         Reach 4 – Stable Banks 

 
Reach 4 –Chokecherry Bush                   Reach 5 – Erosion left bank 
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Reach 5 – Eroding left bank                  Reach 6 - Erosion 
 
 
 
 
 
 
 
 
 
 
Reach 6 – Large maple at severe meander.    Reach 7– Undercut Bank 

 
Reach 7 – Erosion    Reach 8 - Erosion 
 

 
Reach 8/9 – stable banks             Reach 10 – Eroding bank 
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Reach 10 – Alder bushes               Reach 11– Old Stream Bed 

 
Reach 12 – Stable banks      Reach 12 – Stable banks 

 
  Reach 12 – Light Erosion                   Reach 14 Erosion 

 
Reach 15 – Tree     Reach 16 – Erosion 
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Reach 17 – Erosion   Reach 17 – Erosion 

 
Reach 18 – Erosion    Reach 19 – Erosion 

 
Reach 20 – Deer Fecal Waste  Reach 21 – Animal Crossing 
 
 

 
 
Fish 1 –JC Electrofishing Site                    Fish 2 – JC Electrofishing Site  
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JC01 CABIN Field Sheet    JC01 CABIN Upstream 

 
JC01 CABIN Downstream    JC01 CABIN Across 

 
 
JC01 CABIN Substrate Aquatic   JC01 CABIN Substrate Bar 
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APPENDIX B 
Expanded Summary and Detailed Habitat 

Assessment Results 
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Site # 
Depth 1 
(cm) 

Depth 2 
(cm) 

Depth 3 
(cm) 

Average 
Depth (cm) 

Av. Wet Width 
(m) 

Average Bankfull 
Width (m) 

Site 1 55 60 45 40 5.1 7 

Site 2 10 10 10 7.5 4.8 7.5 

Site 3 22 25 20 16.75 3.4 5.1 

Site 4 19 16 10 11.25 2.9 6.6 

Site 5 20 15 36 17.75 5.4 7.5 

Site 6 10 30 25 16.25 3.3 6.7 

Site 7  25 27 36 22 3.1 4 

Site 8 21 32 35 22 3.5 8.2 

Site 9 15 12 9 9 4.4 13 

Site 10 15 17 12 11 3 8.4 

Site 11 12 7 5 6 4.4 7.1 

Site 12 27 35 25 21.75 3.2 17 

Site 13 35 23 30 22 4.2 13.9 

Site 14 4 9 12 6.25 4.5 8.7 

Site 15 27 25 21 18.25 3.7 7.1 

Site 16 26 39 32 24.25 4.2 9.2 

Site 17 16 12 6 8.5 4.5 11.7 

Site 18 28 55 25 27 3.2 10.1 

Site 19 10 18 20 12 5.4 8.2 

Site 20 19 23 28 17.5 5.4 10.7 

 

Site 
Bank 
full L 

Bank 
full R % shrub 

% tall 
grass 

% 
maple % birch % conifer % pine 

% choke 
cherry 

% 
Deciduou
s Tree 

 L R L R L R L R L R L R L R L R L R 

1 100 100 10 90 80  5 5 5 5         

2 100 100 10 90 90   5  5         

3 150 150 1 95 98          1   5 

4 100 100 5 90 95 10             

5 150 100  5 95 95 5            

6 100 60  10 95 85 5 5           

7 100 100  5 95 95 4        1    

8 75 50 5 5 95 95             

9 100 50 20 80 70 19 2   1 5    3    

10 30 30 10 85 70 10   10 5 10        

11 150 25  50 80 50     10  10      

12 100 100 5 50 90 50     5        

13 125 50 10 90 80 10     10        

14 200 200 10 70 85 30     5        

15 50 25 10 10 90 90             

16 75 75 10 10 90 90             

17 75 75 15 20 80 80     5        

18 50 50 10 40 85 60     5        

19 100 50 10 19 80 80     5 1 5      

20 175 25 5 15 80 78    2 5 5 10      

21 100 50  20 55 70   15  15 10 15      
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APPENDIX C 
Expanded Summary and Detailed Electrofishing 

Results 
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Electrofishing Survey Overview Form 
 
Site Inspection for Potential Hazards (document and discuss all hazards, safety issues 
and remedial measures; first task upon arrival at site; all crew members to participate and 
sign form): Electro fishing safety, general safety, and hazards reviewed. 
Signatures:  __Susan Linkletter________;   
___________________________; 
  __Katie Underhill_________;   
___________________________; 
 
OVERVIEW (*must be filled in): 
 
*Watershed Name:___Petitcodiac River___      *Tributary Name:__Jonathan Creek_____ 
 
*Site ID:____JC01___          *Year:_2011_ 
 
*Type of Survey (check one): 
 single pass_X_  multiple pass___ mark-recapture___ other 
(describe)___ 
 
*Location: lat____N 46 06.235______;  long ___W 64 51.946_______ 
    
*Organization Name: ____PWA___________ 
 
*Crew Leader (full name): _Susan Linkletter_____ *Crew: ___Katie Underhill_____ 
         
*Length of site: __300__m     
*Width:  top: __2.9___m;  middle: __3.5____m;   bottom: __4.2__m 
 
*Barrier nets?  yes___   no_X_   *non-salmonids sampled representatively?  Yes:_X_  no 
___ 
 
*Purpose:  population estimate ___;   presence/absence _X_; 
          tissue collection ___;        other (describe)________________ 
 
*Number of electrofishing passes_1__  *Habitat data collected?    yes _X_ no__  
 
*Comments:______Habitat survey data collected for macro-invertebrate sampling  

 
 
 
 
 
 



 52	  

Electrofishing Pass Form 
 
fill in one form for each electrofishing pass 
*must be filled in 
 
*Watershed Name:____Petitcodiac_______;      *Tributary Name:___Jonathan Creek_______ 
 
*Site ID:__JC01____;          *Date:___Sept14,2011_____ 
 
*Pass Number:__1__   *Pass Type:  Marking___  Recapture___  Other_X__ 
 
*Electrofishing Start time:4:00pm *Count in:__0____  *Electrofisher settings: 
*Electrofishing End Time:5:00pm *Count Out:_337s__   *Model:Coffelt Mark 10  
         *Voltage:__550__ 
Air Temperature: _23_C       *Amps:_____ 
Cloud Cover:_0__%       *Frequency_30__ 
Other Weather: __Good___   
Water Temperature: Start: ___C  End ____C  *Type of Length Measurement:_______ 
 
Fish Species Len. 

(cm) 
Wt. 
(g) 

Marked Scale 
No. 

DNA 
No. 

 Fish Species Len. 
(cm) 

Wt. 
(g) 

Marked Scale 
No. 

DNA 
No. 

1 C. Shiner       21 “’      
2 “”       22 “’      
3 “”       23 “’      
4 “”       24 “’      
5 “”       25 “’      
6 “”       26 “’      
7 Dace       27 “’      
8 “”       28 “’      
9 “”       29 “’      
10 “”       30 “’      
11 “”       31 “’      
12 “’       32 “’      
13 “’       33 “’      
14 “’       34 “’      
15 “’       35 “’      
16 “’       36 “’      
17 “’       37 “’      
18 “’       38 “’      
19 “’       39 “’      
20 “’       40 Chub      
 
*Comments:  6 shiners, 33 dace, 1 chub. We saw a few more fish but they revived too 
quickly to capture 
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Daily Electrofishing Field Safety Checklist (for backpack units) 
 Electrofisher:  Unit  ID or # 
 controls and gauges operational 
 adequate protection of wiring 
 adequate electrical connections 
 audible/light signal working 
 “kill switch” (on/off) working 
 mercury tilt switch working 
 anode switch working (magnetic “dead man’s switch) 
 wiring to anode in good condition 
 anode in good condition and fastened securely 

wiring to cathode in good condition 
 equipment manual present 

 
 Generator Unit 

fire extinguisher present 
 

 Ancillary equipment: 
 first-aid kit present 
 dip net handles of non-conductive non conductive (high 

resistivity)  material 
  
 Crew members: 
 instructed in electrofishing operations/acknowledgement of 

orientation signed 
 wearing non-conductive and waterproof rubber gloves 

(inspected for leaks) 
 wearing chest/hip waders (inspected for leaks) 
 PFDs if required 
  
 Emergency response procedures: 
 means of emergency communications available 
 emergency numbers and evacuation route for the area 
 emergency response plan in place 
  
 annual maintenance inspection up-to-date 

 
 
Signature of crew leader: __Susan Linkletter______Date:__Sept 14, 2011_____ 
 
Names of crew members: __Katie Underhill_______Site:______JC01_________ 

                       Shocking Time:_____337 s________ 
BIO Field OSH Subcommittee Electrofishing Policy 2001 
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APPENDIX D 
Expanded Summary and Detailed Water Quality 

Monitoring Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 55	  

JC10 Centennial Park Data – Summer 2011 

 

Site 

JC10 - 
Centennial 
Pond   

N46 
05.224 

W64 
49.016       

Date  April 28 07-Jun 27-Jun 27-Jul 30-Aug 28-Sep 25-Oct 

Technician 

Jacinthe, 
Katie and 
Nathan 

Jacinthe 
and 
Katie 

Jacinthe and 
Katie 

Jacinthe 
and 
Katie 

Jacinthe 
and 
Katie 

Jacinthe 
and 
Katie 

Jacinthe 
and Katie 

Weather Overcast Sunny Sunny/Cloudy 
Rain 
Hard Sunny Sunny Showers 

Rain (24h) Light No Light Hard ∅ ∅ ∅ 
Dissolved 
Oxygen(mg/L) 8.86 6.75 7.37 6.47 7.86 ∅ ∅ 
Conductivity 
@ 25C (us) 203.3 490.5 331 331.5 315.3 437 233 
Salinity (ppt) 0.1 0.2 0.2 0.2 0.2 ∅ ∅ 
Temperature 
© 6.8 19 16.2 17.6 16.1 12.7 10.7 
pH 6.91 7.27 7.21 6.96 7.16 7.52 7.76 

TDS (ppm) 
225 (Nathan 
error) 272 184 186 192 218 116 

Nitrates 
(mg/L) 12 16 15 19 14 16 14 
Phosphate 
(mg/L) 0.09 0.01 0 0 0 0 0 

Water Color Dirty Brown 
Dirty 
Brown Dirty Brown Brown Brown Dark Tea Clear/Tea 

Algae/Foam         ∅ ∅ Algae ∅ Algae 
Brown 
Algae ∅ 

Garbage         ∅ ∅ ∅ ∅ ∅ ∅ Yes 
Condition of 
Banks 

Light 
Erosion 

Light 
Erosion Light Erosion 

Light 
Erosion 

Light 
Erosion 

Light 
Erosion 

Light 
Erosion 

Fish         ∅ ∅ ∅ ∅ ∅ ∅ ∅ 

Construction         ∅ ∅ ∅ ∅ ∅ 
Dredging 
Lake ∅ 

Other         ∅ ∅ Ducks ∅ ∅ Ducks Ducks 
E. Coli (MPN) 293 ∅ 2420 2420 2420 727 2420 
Total Coliform 
(MPN) 867 ∅ 2420 2420 2420 2420 2420 
Suspended 
Sediment 
(mg/L) 2 1 0 3 0 0 0 
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JC01/JC07 Data Summer 2011 
 

Site Ryan Rd Ryan Rd Ryan Rd 
Horsman 
Rd 

Date 29-Sep 30-Sep 27-Oct 27-Oct 
Technician JK JK JK JK 
Weather Sunny Rain Sunny Sunny 
Rain (24h) no no no no 
Conductivity @ 25C (us) 365 336 423 173 
Temperature © 12.4 13.9 8.5 6.3 
pH 8.02 8.35 8.05 8.13 
TDS (ppm) 179 170 237 86 
Nitrates (mg/L) 15 19 90** 49** 
Phosphate (mg/L) 0 0 0 0 
Color of H20 clear clear clear clear 
Algae/Foam brown brown brown/green foam 
Garbage no no no no 

Condition of banks 
Light 
Erosion 

Light 
Erosion 

Light 
Erosion Stable 

Fish or Frogs no no no no 
Construction no no no no 
Other no no no no 
Coliform 2420 2420 2420 2420 
E.Coli 387.3 770.1 47 36 
sediments 0 0 0 0 
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APPENDIX E 
Expanded Summary and Detailed CABIN 

Assessment Results 
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REACH PEBBLE COUNT DATA 
Stream: Stream Segment:
Date: Sampler:
Particle Descriptions

Inches PARTICLE Millimeters* Riffles Other TOT # ITEM % % CUM.
Silt/Clay SILT/CLAY <.062 0 0.0% 0.0%

0.0025-.0005 Very Fine SAND .062 - .125 0 0 0.0% 0.0%
0.005 - 0 .01 Fine SAND .125 - .25 0 0 0.0% 0.0%
0.01 - 0.02 Medium SAND .25 - .50 0 0 0.0% 0.0%
0.02 - 0.04 Coarse SAND .50 - 1.0 0 0 0.0% 0.0%
0.04 - 0.08 Very Course SAND 1.0 - 2 0 0 0.0% 0.0%
0.08 - 0.11 Very Fine GRAVEL 2 - 2.8 0 0 0.0% 0.0%
0.11 - 0.16 Very Fine GRAVEL 2.8-4.0 3 3 3.0% 3.0%
0.16 - 0.22 Fine GRAVEL 4 - 5.7 6 6 6.0% 9.0%
0.22 - 0.31 Fine GRAVEL 5.7 - 8 1 1 1.0% 10.0%
0.31 - 0.44 Medium GRAVEL 8 - 11.3 12 12 12.0% 22.0%
0.44 - 0.63 Medium GRAVEL 11.3 - 16 4 4 4.0% 26.0%
0.63 - 0.89 Coarse GRAVEL 16 - 22.6 7 7 7.0% 33.0%
0.89 - 1.26 Coarse GRAVEL 22.6 - 32 4 4 4.0% 37.0%
1.26 - 1.77 Very Course GRAVEL 32 - 45.0 4 4 4.0% 41.0%
1.77 - 2.5 Very Course GRAVEL 45.0 - 64 9 9 9.0% 50.0%
2.5 - 3.5 Small COBBLE 64 - 90.0 10 10 10.0% 60.0%
3.5 - 5.0 Small COBBLE 90.0 - 128 18 18 18.0% 78.0%
5.0 - 7.1 Large COBBLE 128 - 180 9 9 9.0% 87.0%
7.1 - 10.1 Large COBBLE 180 - 256 11 11 11.0% 98.0%
10.1 - 14.3 Small BOULDER 256 - 362 2 2 2.0% 100.0%
14.3 - 20 Small BOULDER 362 - 512 0 0 0.0% 100.0%
20 - 29 Medium BOULDER 512 - 724 0 0 0.0% 100.0%
29 - 40 Medium BOULDER 724 - 1024 0 0 0.0% 100.0%
40 - 57 Large BOULDER 1024 - 1450 0 0 0.0% 100.0%
57 - 81 Large BOULDER 1450 - 2048 0 0 0.0% 100.0%
81 - 114 Very Large BOULDER 2048 - 2900 0 0 0.0% 100.0%
114 - 161 Very Large BOULDER 2900 - 4096 0 0 0.0% 100.0%

Bedrock BEDROCK 0 0.0% 100.0%
* Divisions based on 1/2 phi scale. TOTALS 100 100.0% 100.0%
NOTES:

PEBBLE COUNT DATA RIFFLES
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