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Enhanced Monitoring Program on 
the Lower Athabasca River  
2018-2019 
A Synthesis Report 
 

Treatment and release of wastewaters from 

industrial, mining, and municipal facilities is practiced 

throughout the world. Alberta’s Tailings 

Management Framework, under the Lower 

Athabasca Regional Plan, provides direction to 

manage fluid tailings from oil sands operations 

during and after mine operation. Provincial 

regulators, Alberta Environment and Parks and the 

Alberta Energy Regulator, are seeking scientific 

information to inform future decisions around the 

potential for the release of treated oil sands process 

water (OSPW) into the Lower Athabasca River.   

 

The Alberta Environment and Parks Chief Scientist 

oversees the work of a multi-disciplinary Science 

Team. The Science Team is responsible for 

overseeing the design and implementation of 

experiments that will provide information on the 

toxicity of OSPW treated using Syncrude Canada’s 

coke-slurry treatment process. The science team is 

also designing and overseeing enhanced monitoring 

of the Lower Athabasca River. This work includes  

 

quantifying baseline conditions, assessing potential 

effects on the river, and modelling the predicted 

environmental and human health impacts of treated 

OSPW release.  

 

Definitions 

Oil Sands Process Water (OSPW) – water in 

tailings ponds that is recycled internally as part of the 

bitumen extraction process and for material transport 

including ore and tailings solids. 

Surface Water Quality – this study design includes 

monitoring concentrations of major ions (9 ions) and 

ionic characteristics (e.g. hardness, ion, balance, 

alkalinity, turbidity, pH, total and dissolved sediments, 

and silica), concentrations of multiple fractions of 

nutrients and carbon, concentrations of 30 metals in 

both total and dissolved fractions, and organics in 

surface water both upstream and downstream of the 

potential release site for treated OSPW in the Lower 

Athabasca River.  

Benthic macroinvertebrates (benthos) – small 

animals that live on the bottom of streams, rivers and 

lakes among stones, logs, sediments and aquatic 

plants.  

Fish health studies – monitoring of fish populations 

both upstream and downstream of the potential 

release site of treated OSPW in the Lower Athabasca 

River include trout perch, white sucker, and walleye.  
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What was measured? 

Establishing new monitoring sites 

Field reconnaissance was completed in July and 

August to install buoys to mark specific sites that 

would be sampled several times in 2018. Sites were 

chosen based on their proximity to the potential 

release site, the type of riverbed materials present, 

and water depth and velocity. New monitoring sites 

are located as far as 12 km upstream and 

downstream of the potential release site.   

 

Surface water quality – Samples were collected 

from 12 new sites on each of 3 occasions between 

mid-August to mid-October. Water quality samples 

were primarily collected in the deepest part of the 

channel (i.e. zone of complete mixing). Continuous 

monitoring variables (i.e. pH, temperature, dissolved 

oxygen, turbidity, and conductivity) were collected 

every 15 minutes between August and October to 

augment water quality grab samples. In total, 840 

water samples were collected in fall 2018 which 

were sent to certified laboratories for analysis. This 

comprised of over 100 parameters including 

nutrients, metals, and organic fractions.  

 

Structure of benthic macroinvertebrates – 

Benthic macroinvertebrates (BMI) were collected 

from 13 new sampling sites comprised of fine 

sediments, sand or a mix, on the west bank of the 

Lower Athabasca River. Supporting environmental 

data included habitat, sediment quality, flow, and 

algae communities. In total, 43 samples were 

collected for each of BMI, sediment quality, and 

algae in September 2018. Samples were sent to 

certified laboratories for analysis.  

 

Fish health and fish communities – Fish health 

was assessed at 10 sites on the trout-perch (small-

bodied species) in September 2018. Health 

indicators include body length and weight, age, and 

energy storage (liver and gonad weight). This 

assessment included 400 fish. Large-bodied fish 

health is planned for the fall 2019. The diversity and 

abundance of fish was also assessed in the fall.  

 

Contaminants concentration in the food web –

Benthic macroinvertebrates (BMI) and fish were 

collected for assessing contaminant loads. BMI were 

collected at the four nearest sites to the potential 

release site and fish were collected at 10 sites. 

Tissues will be assessed for metals and mercury 

(BMI and fish) and polycyclic aromatic hydrocarbons 

(fish only). Samples were sent to certified 

laboratories for analysis.  

Community-Based Monitoring in 
the Peace-Athabasca Delta   

Scientists from the federal and Alberta governments, 

as well as academia and consulting, were invited to 

participate in a week long Whitefish camp in 

September of 2018with the Mikisew Cree First 

Nations on the Peace-Athabasca Delta. This camp 

provided a platform for the exchange of information 

between Scientists and Elders’ Indigenous 

Knowledge, with a goal of developing future 

monitoring programs in the delta. During the camp 

there were demonstrations on methods for 

assessing fish health as well fish tissues were 

collected and sent off for analysis of contaminants 

such as mercury and polycyclic aromatic 

hydrocarbons.  

Results 

Water quality, sediment quality, and fish health have 

been completed while all other parameters will be 

completed by the end of March 2020 (i.e. 

contaminants in the food web, BMI and algae 

communities). The results from the 2018 field 

season will be assessed by the OSPW Science 

Team and publically reported in the 2019/2020 fiscal 

year.  
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Contact Information 

Office of the Chief Scientist, Alberta Environment 

and Parks 

Email: aep.ocs@gov.ab.ca 

Website: alberta.ca/office-chief-scientist.aspx  

 

 

Additional Information 
The full report of enhanced monitoring conducted in 2018 is available at:  

Hicks, K., and Scrimgeour, G. 2019. Summary of enhanced monitoring of the Lower Athabasca River, 

2018. Government of Alberta, Ministry of Environment and Parks. ISBN 978-1-4601-4537-1. Available at: 

open.alberta.ca/publications/9781460145371. 

 

The study design for enhanced environmental monitoring in the Lower Athabasca River is available at: 

Hicks, K., and Scrimgeour, G. 2019. A study design for enhanced environmental monitoring of the Lower 

Athabasca River. Government of Alberta, Ministry of Environment and Parks. ISBN 978-1-4601-4536-4. 

Available at: open.alberta.ca/publications/9781460145364. 

 

Details on the experimental study designed to evaluate the toxicity of treated OSPW are available at: 

Hatfield Consultants. 2019. Ecotoxicity Assessment of Treated Oil Sands Process-Affected Water 

(OSPW): 2019 Toxicity and Mesocosms Studies. Published by Government of Alberta, Ministry of 

Environment and Parks. ISBN 978-1-4601-4450-3. Available at: 

open.alberta.ca/publications/9781460144503. 

https://www.alberta.ca/office-chief-scientist.aspx
https://open.alberta.ca/publications/9781460145371
https://open.alberta.ca/publications/9781460145364
https://open.alberta.ca/publications/9781460144503

