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Murray  River Watershed 
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• The Murray River Watershed covers an area of approx. 
6500 km2  

 

• The Central portion of the watershed has a strong coal 
mining presence. Other activities include: 

 

•Oil and Gas  

•Wind Power 

•Agriculture  

•Forestry 

•Recreation 

 



Murray River Watershed Aquatic Cumulative Effects 
Assessment Purpose and Objectives  

 

Purpose 

• To assess and better understand the aquatic ecosystem of the Murray River 
watershed and cumulative effects of development in order to inform the 
management actions required to improve the sustainability of the watershed 

 

Objectives 

• To work together to align and combine monitoring initiatives in order to 
better understand the cumulative impacts on the watershed  

• To develop an aquatic CEA framework that can be used to inform future 
management decisions  
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Water Samples 

• A data assessment was completed by 
Hemerra Envirochem corp in 2017  

 

• Central part of watershed well characterized – 
near mining activity 

 

• Surface water most frequently collected data 
type 

 

• Reference (12%), 

Downstream (88%) 

 

• Data analyzed  

from 1976 to 2017 
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Surface Water POCs 

• Aluminum 

 

• Nitrate 

 

• Selenium 

 

• Sulfate 

 

• Total Suspended Solids 

 

7 3/20/2018 Add a footer 

Source: Chad Lishman 



Parameters of Concern (POC) 

• Thresholds 

 
• BC Approved and Working WQGs 

 

• BC Working SQGs 

 

• CCME WQGs for Protection of Aquatic Life 

Source: Chad Lishman 



Aluminum - SW 
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Murray River Cumulative Effects Assessment Steering Committee  Hemmera 
Cumulative Effects Assessment Framework - 23 - January 2018 

 

Figure 5-1 Average Total Aluminum Concentration for each MRW Sub-watershed 

 

Figure 5-2 Average Nitrate Concentration for each MRW Sub-watershed 
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Nitrate - SW 
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Figure 5-1 Average Total Aluminum Concentration for each MRW Sub-watershed 

 

Figure 5-2 Average Nitrate Concentration for each MRW Sub-watershed 
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Figure 5-3 Average Selenium Concentration for each MRW Sub-watershed 

 

Figure 5-4 Average Total Sulfate Concentration for each MRW Sub-watershed 
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Figure 5-3 Average Selenium Concentration for each MRW Sub-watershed 

 

Figure 5-4 Average Total Sulfate Concentration for each MRW Sub-watershed 
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Figure 5-5  Average Total Suspended Solid Concentration for Each MRW Sub-watershed 

It is evident from the above table and graphs that certain sub-watersheds display, on average, very high 

concentrations of POC.  Babcock Creek, Flatbed Creek, Gwillim River, Murray River, Twenty Creek, and 

Wolverine Creek all exhibit high levels of aluminum in comparison to the other sub-watershed. With respect 

to nitrate, Bullmoose Creek and Mast Creek exhibit elevated average concentrations. Selenium has been 

observed to be elevated in several sub-watersheds including Babcock Creek, Bulloose Creek, Mast Creek, 

Murray River, Perry Creek, Wolverine River, and Hambler Creek (exhibiting extremely high levels of 

selenium). Sub-watershed with elevated sulfate levels are primarily limited to Mast Creek and Wolverine 

River. The highest TSS levels in the MRW are attributed to Babcock Creek, Flatbed Creek, Club Creek, 

and Wolverine River. It should be noted that data from Gwillim River, Hambler Creek, Imperial Creek, and 

Monkman Creek may be less reliable than for other sub-watersheds given the small number of samples 

present in surface water for these sub-watersheds. 

To discern which watershed is most heavily impacted with respect to identified POC, each sub-watershed 

was given a rank related to the position it ordered among the other sub-watersheds in terms of highest 

concentration for each POC.  This rank was then averaged for each of the 5 POC to yield an average rank.  

Table 5-2 below outlines the results. 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

A
v
e

ra
g

e
 C

o
n

c
e

n
tr

a
ti

o
n

 (
m

g
/L

)

TSS

Total Suspended Solids (TSS) - SW 



Ref vs. D/S – SW POCs 

Murray River Cumulative Effects Assessment Steering Committee  Hemmera 
Cumulative Effects Assessment Framework - 27 - January 2018 

Table 5-3 and Figure 5-6 outline the percent difference between POC at downstream vs reference 

locations. This exercise was completed for the whole of the MRW as not all sub-watersheds contained both 

reference and downstream samples had limited sample counts of one or the other.  

Table 5-3 Percent Difference of Average Key Parameter Concentrations in Downstream vs 
Reference Surface Water Samples for the MRW 

Location 
Average of 
Aluminum 
(µg/L) 

Average of 
Nitrate 
(mg/L) 

Average of 
Selenium 
(µg/L) 

Average of 
Sulfate 
(mg/L) 

Average of Total 
Suspended Solids 

(mg/L) 

Downstream  276 4.58 12.2 160 22.6 

Reference  218 1.87 2.02 90.2 11.6 

Percent Difference 21.0% 59.2% 83.5% 43.9% 48.7% 

Average % Difference 51.3% 

 

Figure 5-6 Comparison of Average Reference and Downstream Surface Water POC 
Concentrations 

POC concentrations in reference areas (outside of the influence of mine sites) were generally much lower 

(51.3% on average) than concentrations in downstream samples for the MRW.  
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Figure 5-12 Average Selenium Concentration in Fish Tissue for the MRW 

Both Babcock Creek and Wolverine River exhibit average selenium concentrations in egg and ovary and 

whole-body tissue greater than the respective BC WQG standards. The remaining sub-watershed are either 

slightly above (Flatbed Creek) in the case of whole body tissue concentrations or below these standards 

(Hambler Creek). The BC WQG are based on published effects data and populations chronically exposed 

to increased concentrations of selenium have a greater potential for negative impacts to fish populations.  

5.4.1.2 Plants 

The only data available for plants were for selenium. Data exist for two sub-watersheds (Figure 5-13). As 

there are no provincial or federal guidelines for assessing plant tissue selenium concentrations no guideline 

was included on the graph. 19 samples were collected from Wolverine River and 104 from Murray River.  
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Ref vs. D/S – Se Fish Tissue 
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5.4.2 Downstream vs Reference Locations 

Similar to both surface water and sediment data, every sample in the sediment database was labelled as 

either a downstream or reference.  These samples were then sorted and analyzed to discover trends 

between highly influenced (downstream) and minimally influenced (reference) locations.  

5.4.2.1 Fish 

Figure 5-16 displays the differences between reference and downstream concentrations while the 

horizontal blue and red lines represent the BC WQG standard for egg tissue (upper) and whole body (lower). 

For all fish tissues, downstream samples exhibited higher concentrations than the reference locations. The 

average percent difference between upstream and downstream samples is approximately 89%, a trend 

seen in several other media. 

 

Figure 5-16 Comparison of Average Reference and Downstream Fish Tissue Selenium 
Concentrations 

5.4.2.2 Plants 

Reference location data for plants were only available for the Murray River; however, downstream data 

exist for both Wolverine River and Murray River. Reference plant tissue concentrations were found to be 

34.6% higher on average than the downstream locations.  It is important to note that there were limited data 

available for the reference sites (8/122 samples). Furthermore, reference data came from one sample 

location and the GPS data for the location was identical to another sample ID.  Therefore, it must not be 

ruled out that sample data for the reference sites could be from another location (possibly downstream).  
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1.) Send out a Request for Proposal to develop 
Water Quality Objectives for the 5 parameters 
in the watershed. 

 

2.) Once Water Quality Objectives are in place, 
they will be considered with MOE’s permitting 
strategy and permit conditions. 

 

3.)Continue to coordinate monitoring 

 

4.) Develop a predicative model to inform 
decision making for future and existing projects 
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Next Steps 

Source: Chad Lishman 



Questions? 
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