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Enhanced Environmental Monitoring 
of the Lower Athabasca River 
A Study Design 
 

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. 

Baseline environmental conditions – are the 

natural conditions (biological, physical, chemical, 

social, and cultural) prior to development and in 

the case of this study prior to the potential release 

of treated OSPW. 

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 for treated OSPW in the 

Lower Athabasca River include trout-perch, white 

sucker, and walleye.  



  

 

 

©2019 Government of Alberta  |  Published: November 2019  

 

Understanding baseline 
environmental condition of the 
Lower Athabasca River  

The second report from the OSPW Science Team 

work, titled A study design for enhanced 

environmental monitoring of the Lower Athabasca 

River, outlines the areas and methodology of 

enhanced scientific monitoring in the Lower 

Athabasca River required to better understand the 

baseline environmental conditions in the river. This 

information is essential to inform any decisions on 

the potential release of treated OSWP into the 

Lower Athabasca River.  

What are we monitoring? 

Understanding baseline conditions in the Lower 

Athabasca River requires sampling and evaluation 

of data collected over time that can tell us detailed 

information about river water quality, and the 

biological communities of plants and animals that 

live on the bottom of the river or the river bed. This 

includes benthic macroinvertebrates, and small and 

large fish. These and other valued components of 

river food webs are important to the communities 

who live around and rely on the river for traditional 

use, cultural practices, food, or recreation.   

 

The report details the locations and frequency of 

sampling needed on the Lower Athabasca River to 

comprehensively describe the baseline 

environmental conditions of water chemistry, benthic 

sediments, benthic algae, benthic 

macroinvertebrates, and small-bodied fish. The 

study design includes the following key components: 

 

Enhanced surface water quality—12 new 

monitoring sites are outlined on the Lower 

Athabasca River including sites closely located to 

where potential effluent, if approved for release, 

would be expected to enter the river as well as sites 

on a gradient downstream of the potential release 

site. It also includes sites focused on the deepest 

part of the river channel where the potential treated 

OSPW would be expected to fully mix within the flow 

of the river. Water samples will be analysed for over 

100 compounds representing a comprehensive suite 

of compounds of interest. 

 

Determining structure of benthic algae and 

macroinvertebrates — includes 12 new sampling 

sites. Some of these sites are comprised of fine 

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

Lower Athabasca River both upstream and 

downstream of where the treated OSPW would be 

released. Additional sites are located in areas where 

riverbed materials are comprised of larger bed 

materials of gravels and rocks.   

 

Determining fish health and fish communities —

includes sampling of trout-perch in the fall of 2018, 

and planned sampling of white suckers in the fall of 

2019. Samples of fish tissues will be analyzed for 

contaminants. 

 

Determining contaminants concentrations —

contaminants in macroinvertebrates and fish will be 

compared among sites located upstream, and those 

located downstream of where potential effluent may 

be released and will also be compared to historical 

data collected in the Lower Athabasca River.  

 

The report also outlines standard operating 

procedures for sample collection, and in some areas 

identifies alignment with ongoing environmental 

monitoring efforts on the Lower Athabasca River 

through the Oil Sands Monitoring (OSM) Program to 

improve our understanding and detect changes in 

river condition. Enhanced monitoring efforts of the 

OSPW Science Team will continue through 2021.   

What do we expect to learn? 

Published results from the enhanced monitoring of 

the surface water quality, benthic 

macroinvertebrates, fish health, and community-

based monitoring studies will of the Lower 

Athabasca River will be available to decision makers 

and to the public. The set of baseline conditions can 

also be used as part of ongoing efforts to monitor 

impacts and detect any changes over time in the 

Lower Athabasca River.  

https://open.alberta.ca/publications/9781460145364
https://open.alberta.ca/publications/9781460145364
https://open.alberta.ca/publications/9781460145364


  

 

 

©2019 Government of Alberta  |  Published: November 2019  

 

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 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/9781460145364
https://open.alberta.ca/publications/9781460144503

