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Executive Summary  
The Goldstream river system is of key interest to be studied as each November salmon come to 

spawn in river and its tributaries. While salmon especially wild caught salmon is a lucrative 

industry for BC, salmon are an essential part of the BC coastal ecosystem as a important food 

source for terrestrial and marine animals including the coastal wolf, bear, and orca to name a 

few. Salmon population are a concern as we watch the Resident Orca population struggle to 

thrive and can been seen to be showing sign of malnutrition (CanGov, 2022).  

 

The Key findings of this CABIN report for the Goldstream river, is that the water chemistry is 

supportive of healthy fish spawning habitat based on the dissolved oxygen levels and pH, and 

that based on the high proportion of disturbance sensitive benthic macroinvertebrates the 

water shows that is has maintained a good water quality consistently.  

 

However, with a low diversity and the presence of only one of the three Disturbance sensitive 

benthic macroinvertebrates, the area should be carefully watch to ensure that the quality is 

maintained.  
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Study Area  
In this aquatic site assessment 1 report we will be assessing the health of the Goldstream River. 

The Goldstream River is part of the Waugh creek water basin and has a stream order of 3.  

The sample site is located near a busy trans Canada highway, in the Goldstream Park near the 

Goldstream Campsite. To get to the sample site you take the turn-off for the Goldstream 

campsite and park at the upper parking lot. From this parking lot it’s about a 100m walk down 

towards the water. A feature to consider is that the sample site is 150 m upstream from the 

fishing weir.  

The sample site is located at the GPS coordinate of 48.46058” N and -123.55280” W, the 

approximant GPS coordinates can be seen in Figure 1 and 2. The sample site has an elevation of 

58m above sea level.  

The area immediately surrounding the sample site is forested with a dense canopy used for 

recreation with popular hiking trails and campsite nearby. Outside of Goldstream park the 

surrounding area is a mix of residential and commercial land use, The land use can be seen in 

Figure 1, where the grey areas represent residential and commercial land use areas, the darker 

green areas represent the forested park area, and the lighter green represents the Goldstream 

campsite. In Figure 2 and Figure 5 you can see the density of the canopy cover from a satellite 

view in figure 2 and a ground view in figure 4.  Figure 3 is the site drawing that can be 

compared to the photos of the upstream view (figure 6), cross stream view (figure 4) and 

downstream view (figure 7).  

 

 

Figure 1: Road map showing approximate GPS Coordinates of sample site 
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Figure 2: ESRI Satellite view of approximate GPS coordinates for sample site  

 

 

 

 
Figure 3: Site location drawing from field notes 
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Figure 4- 7: Starting from the top left, Cross stream view, view of canopy, upstream view 
and downstream view 

Fig.4 Fig.5 

Fig.6 Fig.7 
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Methods 
All methods used come from the Canadian Aquatic Biomonitoring Network Field Manual for 

Wadable Streams (CABIN, 2012).  

Aquatic Habitat Assessment   
Following the Canadian Aquatic Biomonitoring Network or CABIN protocol (CABIN 2012) the 

aquatic habitat was assessed using the standardized methods to sample, connect and 

document the stream habitat. This includes:  

- Noting the type of sediment present in the riffle zone and stream bank 

- Using a Kicknet to collect a sample of the benthic invertebrates in the riffle zone  

- Noting the reach characteristics like type and abundance of plants in the water, on the 

stream bank and within the site area (6 time the bankfull distance), canopy coverage 

and habitat type 

- Calculating the channel data by measuring the change in slope using the Rod and level 

in the field.   

See the field manual for a more detailed breakdown on methods 

Water Chemistry 
Following the CABIN protocol (CABIN, 2012) the water chemistry was collected on site using 

the YSI and pH prob. The data that was collected with the YSI included the dissolved oxygen 

concentration, water temperature, and specific condition of the water.  Stream Velocity was 

measured using a wing swoffer at 5 points across the streams wetted width at roughly 1.3m 

intervals. No lab samples were collected at the sample site for further study.  

Benthic Invertebrate Taxonomy  
Following the CABIN protocol (CABIN, 2012) a sample of Benthic Invertebrate were collected 

through the use of a Kicknet in the riffle zone on the stream seen in Figures 4, 6 and 7. The 

Kicknet was in the water for 3 mins at a typical depth of 18cm. No samples were preserved for 

future identification in lab. The bucket swirling method was also not used to separate out the 

benthic invertebrate from the substrate. Taxonomic Identification was done in the field using 

the Taxonomic Groups Reference Guide (Canadian Gov., 2026).  

Result  
Based on the above methods the data that was collected can be used to gain a better 

understanding of the health of the Goldstream river and would also reflect the health of the 

Waugh creek water basin system. In the discussion we will relate the finding at the sample site 

with the health of the specific sample site and applying it broadly to the health of the Waugh 

Creek water basin.  

Primary Site Data  
The Aquatic Site Assessment 1 of the Goldstream River is located within the Waugh creek 

water basin. the stream order of the of the Goldstream River is 3 with a map scale of 1;50,000.  
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Geographical Description 
To get to the sample area for the Aquatic Site Assessment 1, you turn off the Trans-Canada 

Highway and head towards the Goldstream campsite, park at the upper parking lot, and walk 

about 100m to the stream, see figure 1 for a map of the approximate sample site. A key feature 

of water way is that the sample site is 150m upstream from the fishing weir. This does meet the 

CABIN distance from water distributing features (50 meters upstream from distributing 

features) so it meets the CABIN guidelines for site selection. The dominant surrounding area is 

made up of forested areas with is a popular recreation area and leads to salmon spawning 

areas. Outside of the immediate areas around the sample site the surrounding areas is made 

up of recreational, residential, commercial, industrial and forested areas, This can be seen in 

figure 1, where the grey areas represent residential and commercial land use areas, the darker 

green areas represent the forested park area, and the lighter green represents the Goldstream 

campsite and recreational areas. The above land used were identified through personal 

observation of the surrounding and immediate area by the sampling crew.  

Location data  
The GPS coordinates for the site was 48.46058”N -123.55380”W. This is taken in the DD GSP 

format with a GPS Datum of WGS84. The elevation was recorded at 58m above sea level.  

Site location map 
See Figures 1, 2 and 3 for the site location map and site drawing.  

Site Photos 
See figures 4,5,6, and 7 for the site photos. Figure 4 is the cross-stream view at the sample site. 

Figure 5 is a ground view of the canopy to show the canopy cover. Figure 6 shows the 

downstream view from the sample site and Figure 7 shows the upstream view from the sample 

site.  

Reach Data  
The Reach date represents the areas that is 6 times the bankfull width surrounding the sample 

site. This is used to identify and better understand the area surrounding the sample site and 

what impact that might have on the health of the stream. The extent of the reach area was 

visually estimated by the field crew before data was collected. The stream habitat that was 

sampled was a riffle type habitat with a canopy coverage, seen in figure 5, of 51-75% coverage. 

The stream side vegetation, some of which made up the canopy coverage, included ferns, 

grasses, shrubs and deciduous trees. The dominant stream side vegetation was recoded as 

shrubs.  Aquatic plant coverage is separated into macrophyte and periphyton coverage. 

Macrophyte (floating aquatic plants) coverage was recorded as 1-25% coverage, this does not 

include algae or mosses. The Periphyton (benthic algae that covers the substrate) coverage was 

recorded as about 1-5 mm in thickness which gave it a score of 3 out of 5.  
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Benthic Macroinvertebrate Data  
The Benthic Macroinvertebrate data was collected by using a Kicknet to collect a sample of the 

community of benthic macroinvertebrates found in the riffle habitat that was being studied.  

Table 1 shows the type of Benthic macroinvertebrate that were found and the proportion that 

they made up in the collected sample.  

Table 1: Community of Benthic Macroinvertebrate collected  

Macroinvertebrates  Proportion  

Plecoptera (stone flies)  60% 

Decapoda (cray fish)  3% 

Sarcoptiformes (Mites)  30% 

Tubifiicida (Aquatic oligochaete worms)  7% 

 

Water chemistry Data  
All water chemistry data was collected in the field with the use of YSI meter and pH prob. The 

data was collected in the early afternoon at 14:30 PDT. See table 2 below for the data collected.  

Table 2: Water Chemistry Data   

Measurement  Reading   

Air temperature  23.3°C 

Water Temperature  17°C  

pH  7.38 

Specific Conductance 52.1 µs/cm 

Dissolved Oxygen (DO)  9.6 mg/L 

Turbidity  NA  

 

Turbidity was not recorded on the field sheet, nor were any other samples were taken to be 

further analyzed in the lab.  

Channel Data  
The channel data was measured in the field, this included measurements of the slope using the 

rod and level surveying equipment, measurements of the widths and depth of the stream and 

measurements of the velocity using the head rob technique and the with a swoffer.  

Slope 
Using the rod and level surveying equipment the slope was found to be 0.025. This is based on 

the measured distance from the top of the rifle to the bottom of the rifle, which was 26.6m, 

with a change in height of 0.385m over this distance.  

Widths & depth  
The width of the stream was measures downstream from the kick area. It had a bankfull width 

of 11.3m and a wetted stream width of 7.8m across. The difference in height between the 

bankfull width and wetted stream width was found to be 47.51cm, this difference is called the 

bankfull-wetted depth.  
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Velocity & Depth 
To find the average velocity, the velocity was measured at 5 different points across the stream 

at an average depth of 13.61cm. From the data seen in table 3 below it was found that the 

average velocity of the stream was 0.27 m/s.  

Table 3: Velocity data and averages  

Data Points  1 2 3 4 5 Average 

Distance from 
shore (m) 

1.3 2.6 3.9 5.2 6.5  

Depth (cm) 10.07 10.65 24.75 11.15 11.45 13.61 

Velocity Head 
Rod: Change 
in depth  

0.08 0.07 1.55 0.50 0.35  

Swoffer: 
rotations in 
40 seconds 

0.09 0.07 0.15 0.09 0.12  

Velocity (m/s) 0.12 0.11 0.55 0.31 0.26 0.27 

 

Substrate Data  
The substrate was classified as being a mix of three substrate size class categories, 6,7, and 8. 

The substrate size class that were recorded includes small cobble (Category 6) which classifies 

rock between 6.4 to 12.8 cm in diameter. Categories 7 and 8 are larger, with category 7 ranging 

in size from 12.8 to 25.6 cm diameter (cobble) and category 8 are classified as boulders that 

have a diameter larger than 25.6cm.  

Discussion 
The following this the analysis of the data reported above to determine the water quality and 

the potential impacts on the health of the water system. This is important to understand as the 

Goldstream river is salmon spawning river. Salmon are a key to the health of the coastal BC 

ecosystems as it is an important food source for terrestrial and marine animals, including the 

resident orca populations that have been struggling due to the drop in salmon stocks. Salmon 

are also a tradition food of the local first nation groups and popular harvested food source of 

modern markets. This establish the importance for this river to maintain a high-water quality.  

Through the CABIN field study we have collected data on the benthic macroinvertebrates, 

water chemistry and channel characteristics that will aid in determining the health of the 

Goldstream river.  

Benthic Macroinvertebrates  
When it comes to analysis of the benthic Macroinvertebrate communities there are a few 

things that we look at to determine the health of the sample site: richness, abundance and 

diversity. Richness looks at the total number of unique taxa present, but it can also be used to 

look at the richness of EPT species (which are sensitive to disturbance) and richness of taxa 

that can tolerate disturbance. Abundance looks at the total sum of all organism present.  

Diversity is a more complex calculation that compares the total number of species and their 
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portion within the community. In the field notes (see appendix B) we were given the 

proportion of  different species where found though kickneting the riffle zone. The proportion 

can be seen in the pie chart in table 4, this shows the richness found at the sample site. When 

analysis the richness to see whether or not there has been disturbed we can compare the 

proportion or richness of  pollution sensitive taxa and less sensitive taxa. EPT represents the 

taxa that is pollution sensitive, and when they are found in abundance then you can assume 

that the site hasn’t been recently disturbed. EPT taxa include Ephemeroptera, Plecoptera, and 

Trichoptera. At this sample site we found a large proportion of Plecoptera, making up 60% of 

the collected sample. While this is a positive sign that the sample site hasn’t been disturbed, 

the complete lack on the Ephemeroptera and Trichoptera is a point of concern. The other taxa 

collected, while not the best indicators of water quality are also not indicators of poor water 

quality like Hirudinea, Chironomidae and tubifex worms (Elk River report, 2023). The next 

point on concern is the limited diversity found as only four taxa were collected, this could be a 

sign of disturbance impacting some macroinvertebrates more then others.  

Table 4: Pie chart showing benthic macroinvertebrate proportions  

 

Water chemistry  
Water chemistry looks are how the chemical make up of the water can impact the 

communities that call freshwater systems their home. Different animals will be more or less 

sensitive to changes in water chemistry. This can water chemistry as useful test to understand 

the health of body of water and compare it to the diversity and abundance of the communities 

found at a sample site.  

Dissolved Oxygen is very sensitive to the changes in temperature (water and air), 

concentration of dissolved solids (related to the specific conductance), pH, presence of organic 

matter and turbulence of the water. Oxygen can be consumed quickly if there is an increase in 

decomposing organic matter or an increase in biological active, like algae blooms. While some 

animals have a low need for oxygen, the ideal level is based on the Nation Research Council 

guidelines from 1975, which are still commonly use, is 7.75 mg/L (DO).  Yet the in a more 

60%

3%

30%

7%

Benthic Macroinvertebrate Proportion 

Plecoptera (stone flies)

Decapoda (cray fish)

Sarcoptiformes (Mites)

Tubifiicida (Aquatic oligochaete worms)
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recent publication the optimum levels range from 5.5 mg/L to 9.5 mg/L depending on life 

stage and water temperature(DOF). At this sample site the DO levels, at 9.6 mg/L (see Table 

2), are above this range and the previous ideal levels. This can mean that the specific 

conductance, which can show the amount of dissolved salt can be found in water, is not 

impacting the streams’ ability to maintain high oxygen levels. This also reflect the protective 

properties of a dense canopy that helps maintain a lower water temperature as higher water 

temperatures can lead to a loss of dissolved oxygen.  

The pH is a measure based on concentration of free hydrogen ion in the water. This 

measurement can highlight how the geology of the watershed is impacting the water quality as 

well as the influence of pollutants, mineral content and the biological processes that are 

occurring in the water systems like decomposition, photosynthesis and respiration. Similar to 

dissolved oxygen there are some animals that are more tolerance to pH level outside of the 

natural range of pH 6.5-9.0 (CWQG, p 60-61), however some animals are more tolerant to pH 

levels outside of this range. Fish, depending on species, can tolerate more acid and more 

alkaline waters. In lower pH water, that are a result of pollution and impact of acid rain, it can 

impact the reproductive success even in fish that are tolerant low pH (CWQG, p 60-61). 

Salmonids are sensitive to higher pH level (pH of 9.5 – 10.0), when exposed to these high pH 

levels for a long period of time it can be lethal (CWQG, p 60-61). The pH at the sample site was 

7.38, which well with in the natural range. This would then support health fish population and 

shouldn’t impair reproductive success of fish spawning in the area.  

Channel Characteristics  
The rock size is ideal for fish spawning and the slop is not so step to prevent the salmon from 

getting through the riffle to the pools where they can spawn.  

Conclusion 
While currently the data shows the quality of the water at the sample site is good (high DO 

level, a neutral pH, high proportions of EPT benthic macroinvertebrates and) the area should 

be further studies to ensure that these levels are maintained. As this is an important Salmon 

spawning riving it will be important to ensure that it maintains a high quality spawning area to 

help the salmon population and all those that depend on the salmon population for food or 

income. 
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Appendix  
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Appendix A: Field sheet 
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Appendix B: Field Notes  
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