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Alberta’s Environmental Science 
Program  
 

The Chief Scientist has a legislated responsibility for developing and implementing Alberta’s 
environmental science program for monitoring, evaluation and reporting on the condition of the 
environment in Alberta. The program seeks to meet the environmental information needs of 
multiple users in order to inform policy and decision-making processes. Two independent 
advisory panels, the Science Advisory Panel and the Indigenous Wisdom Advisory Panel, 
periodically review the integrity of the program and provide strategic advice on the respectful 
braiding of Indigenous Knowledge with conventional scientific knowledge. 

 Alberta’s environmental science program is grounded in the principles of: 

- Openness and Transparency. Appropriate standards, procedures, and methodologies are 
employed and findings are reported in an open, honest and accountable manner.   

- Credibility. Quality in the data and information are upheld through a comprehensive 
Quality Assurance and Quality Control program that invokes peer review processes when 
needed.  

- Scientific Integrity. Standards, professional values, and practices of the scientific 
community are adopted to produce objective and reproducible investigations. 

- Accessible Monitoring Data and Science. Scientifically-informed decision making is 
enabled through the public reporting of monitoring data and scientific findings in a timely, 
accessible, unaltered and unfettered manner. 

- Respect. A multiple evidence-based approach is valued to generate an improved 
understanding of the condition of the environment, achieved through the braiding of 
multiple knowledge systems, including Indigenous Knowledge, together with science.  

 

Learn more about the condition of Alberta’s environment at: environmentalmonitoring.alberta.ca. 

 

 

 

http://environmentalmonitoring.alberta.ca/
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The Office of the Chief Scientist and  

Third Party Science Reports 
 

The Chief Scientist, Alberta Environment and Parks, provides scientific oversight for the provincial 
environmental science program, which includes commissioning of scientific technical reports to 
inform Alberta Environment and Parks. Commissioning of third party technical reports is intended 
to fill gaps in current knowledge as part of building a credible and reliable body of knowledge 
which stands up to the scrutiny of the experts in a particular field of science and can be trusted to 
inform policy and management actions. 

Upon request from the Minister, the Science Advisory Panel, the Department, or if the Chief 
Scientist deems it necessary, the Office of the Chief Scientist will engage independent expertise 
to undertake work to develop technical reports. The Office of the Chief Scientist acts as a neutral 
broker to bring together relevant experts from across scientific and Indigenous knowledge 
systems to evaluate, review and recommend improvements to the scientific foundations of 
ongoing science and monitoring programs or issue-focused applied research or monitoring 
activities. In upholding the principles of the environmental monitoring and science program, with 
the aim of building public trust in the credibility of scientific inputs to evidence-informed decision 
making processes, all third-party scientific reports will be publically available.  

 
  



 v 

The Oil Sands Process Affected Water 
Science Team 
 

Formation, role and structure  

The Oil Sands Process Affected Water (OSPW) Science Team was formed in January 2018 by 
the Chief Scientist, Alberta Environment and Parks. The OSPW Science Team was established 
to provide independent, credible scientific information regarding the potential release of treated oil 
sands process water to the Lower Athabasca River by Syncrude Canada as part of its evaluation 
of a coke-slurry water treatment process. This information is intended to inform decision-making 
processes of government regulatory bodies (i.e., Alberta Energy Regulatory, Alberta Environment 
and Parks, Environment and Climate Change Canada).   For the purpose of the Science Team 
work and the evaluation of the Syncrude proposal, OSPW is defined as water in tailings ponds 
that is recycled internally as a part of bitumen extraction process and for material transport 
including ore and tailings solids. 

The OSPW Science Team is tasked with providing scientific information on three focal areas of 
work:  

1.  Determining the toxicity of OSPW treated using Syncrude’s coke-slurry treatment 
process. This includes identifying relevant biological and ecological endpoints for toxicity 
testing as well as the specific details related to concentrations and exposure durations to 
quantify both acute and chronic toxicity. Endpoints used in toxicity testing includes those 
that reflect standardized testing plus those of value to Indigenous communities. 

2. Creating an enhanced environmental monitoring system for a focal reach of the 
Lower Athabasca River. The design will build on Provincial and Federal designs and 
decision criteria, and incorporate culturally and locally relevant criteria based on 
Traditional Ecological Knowledge. The design will ensure a sufficient understanding and 
characterization of the baseline environmental conditions. 

3. Designing the requirements, parameters and conditions required for a quantitative 
modeling assessment of environmental impacts and a human ecological health 
risk assessment to evaluate and predict the effects of the release of treated OSPW 
to the Athabasca River. The prediction system must address projections of the 
environmental fate and distribution of discharged compounds, potential cumulative 
effects on riverine water quality and ecosystem structure and function, and implications 
for human health. 
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For each of the three focal areas the OSPW Science Team will:  
1. create study designs that will be integrated into work plans,  
2. oversee the deployment of the work plans, and  
3. provide and communicate findings to key stakeholders and government decision-

makers.   

 

The OSPW Science Team includes technical experts from academia, industry, Alberta 
Environment and Parks, the Alberta Energy Regulator (AER), Environment and Climate Change 
Canada (ECCC) and holders of Indigenous and local knowledge. The work of the OSPW Science 
team also supports efforts of the Integrated Water Management Working Group,  a multi-
stakeholder working group with representatives from industry, Indigenous Peoples, 
Environmental Non-Governmental Organizations, and Federal, Provincial and Municipal 
governments.  The Integrated Water Management Working Group provides advice to Alberta 
Environment and Parks on water management issues for the oil sands sector, including the 
potential for the release of oil sands process affected water, as outlined in Alberta’s Tailings 
Management Framework.   

 
 

OSPW Science Report 2 – A study design for enhanced 
environmental monitoring of the Lower Athabasca River 

The following technical report, describes a monitoring design for deployment in the Lower 
Athabasca River in fall 2018. The monitoring design describes sampling of water, benthic 
sediments, benthic algae and macroinvertebrates, and fish at up to four sites located upstream 
and 12 sites located downstream of a potential discharge of treated OSPW to the river.  
The design builds on Provincial and Federal designs and decision criteria, and incorporates 
culturally and locally relevant criteria based on Traditional Ecological Knowledge. The design will 
ensure a sufficient understanding and characterization of the baseline environmental conditions 
that could be used to assess environmental effects of a potential release of treated OSPW to the 
river.   
 

This is one of three focal areas of work designed by the OSPW Science Team to assess potential 
effects on the environment and on human health, should a short-term trial release of treated 
OSPW be approved. The sampling design was identified by the OSPW Science Team and are 
accompanied with the following context as requested by Mikisew Cree First Nation, Fort McKay 
First Nation and Fort McKay Metis Community Association. 
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NOTICE 
This document and material is provided by the Oil Sands Process Water Science Team for 
general information purposes only. The Oil Sands Process Water Science Team (OSPWST) is 
comprised of representatives of the Government of Alberta, Government of Canada, industry, 
academia, Mikisew Cree First Nation, Fort McKay First Nation and Fort McKay Metis Community 
Association. The information contained in this document may include views, opinions and 
recommendations of representatives of the OSPWST for the sole purpose of facilitating the work 
of the OSPWST. The information is not intended to provide the views, opinions, 
recommendations, endorsement or approval by either Mikisew Cree First Nation, Fort McKay 
First Nation or Fort McKay Metis Community Association of the release of oil sands process 
water. Further, take note that Mikisew Cree First Nation is opposed to the untreated release of 
process affected water that furthers the risk to the Peace Athabasca Delta and the community of 
Fort Chipewyan. Partially treated OSPW like the stream in the Syncrude Pilot application is not 
considered treated by MCFN. 
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EXECUTIVE SUMMARY 

DOCUMENT FOCUS 

This document presents an enhanced sampling design for deployment in the Lower Athabasca 

between August and October 2018.  It represents one component of work to describe baseline 

environmental conditions prior to the potential release of coke slurry-treated oil sands process 

affected water (OSPW) to the Lower Athabasca River. The document describes sampling 

locations and sampling frequency to establish a comprehensive description of baseline 

environmental conditions in surface water chemistry, benthic sediments, benthic algae, benthic 

macroinvertebrates, and small-bodied fish in fall 2018.  It identifies standard operating 

procedures that will be used to collect samples and in cases identifies future sampling that is 

already planned through the Oil Sands Monitoring Program.  Additional efforts to describe 

baseline environmental conditions are planned for 2019 but are yet to be designed.   

The enhanced design is built through: i) integration and augmentation of sampling at existing 

monitoring sites deployed through the Oil Sands Monitoring Program and potentially an 

existing and developing community-based fish monitoring program in the Peace Athabasca 

Delta combined with ii) supplemental sampling at new monitoring sites.  Existing monitoring 

and new monitoring efforts would be located at sites upstream and downstream of the 

proposed site where treated OSPW could be returned to the Lower Athabasca River.  

Consistency in sampling protocols and endpoint selection for planned activities with those 

conducted in the past maximizes the use of recently collected data and historical data. 

Version 1 of this document was reviewed by the Oil Sands Process Affected Water Science 

Team on July 4-5, 2018, with significant revisions being identified.  These changes are now 

incorporated throughout the document with those specific additions identified in text boxes.  

In summary, major changes included the addition of two new sites (0.5 km upstream and 0.5 

downstream (west side of island)) for all of water quality, benthic macroinvertebrates (and 

supporting environmental variables), and fish.  One site that was going to be recommenced was 

deemed of lower importance (M6), thus may be not be sampled this year.   Additional changes 

also include the addition of total phenols and loss on ignition in sediments.  It was decided to 

also collect algae for taxonomic analysis.  Stable isotopes ratios (δ15N and δ13C) were also 

identify as important indicators to measure in benthic macroinvertebrates and small-bodied 

fish during the fall sampling period.  Water samples will also be collected to support the 

proposed mammalian cell testing work which is proposed for 2019/20. These samples will be 

collected and then provided to the University of Calgary for storage. 
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SYNOPSIS OF SAMPLING DESIGN FOR FALL 2018 (YEAR 1) 

Surface Water Quality 

Enhanced monitoring of surface water quality will comprise sampling at five sites located 

between 0.03 km and 25 km upstream of the proposed site where treated OSPW could be 

released and at an additional seven sites located between 0.03 km and 34 km downstream of 

the proposed release site.  Sites will be sampled three times between August-Oct 2018.  Water 

samples from these sites will be analyzed for: a) concentrations of major ions (9 ions) and ionic 

characteristics (e.g., hardness, ion balance, alkalinity, turbidity, pH, total and dissolved 

sediments, silica), b) concentrations of multiple fractions of nutrients and carbon, c) 

concentrations of 30 metals in both total and dissolved fractions, and d) organics (parent and 

alkylated polycyclic aromatic hydrocarbons (PAHs), benzene, toluene, and the three xylene 

isomers (BTX), Canadian Council of Ministers of the (CCME) petroleum hydrocarbon fractions 

(F1-F4), naphthenic acids, and total phenols).  Sondes will be deployed at nine sites (two 

upstream sites and seven downstream sites) to provide semi-continuous measurements of pH, 

oxidizing/reducing potential (ORP), temperature, dissolved oxygen (DO), conductivity, turbidity, 

and chloride.  Semi-permeable membrane devices (SPMD’s) will be deployed at all sites.  

SPMD’s will be deployed on two occasions in August and September to provide two 28 day 

exposure trials.   

Benthic macroinvertebrates and supporting environmental data 

Structure of benthic macroinvertebrate communities 

Enhanced monitoring of benthic macroinvertebrates (BMI) includes collection of BMI plus 

supporting environmental information.  We propose to collect BMI from five sites located 

between 0.03 km and 20 km upstream of the potential treated OSPW release site and at six 

sites located between 0.03 km and 20 km downstream of the potential treated OSPW release 

site.  All new sites will be in sand substratum habitats, which is the dominant habitat on the 

west side of the Lower Athabasca River.  Sampling will also include quantifying benthic algal 

biomass as Chlorophyll a, algae taxonomy, sediment chemistry, substratum particle size 

fractions and water depth and velocity where BMI samples are collected.  All 11 BMI sampling 

sites will be ‘new’ to the OSM program.  Data describing these sites are however augmented by 
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regular annual sampling of BMI on the east side of the river, dominated by cobble habitats at 

sites M3, M3B, M4, and M6.  

Concentrations of contaminants in benthic macroinvertebrates 

BMI will also be collected to quantify body burdens of select compounds in tissues.  Stable 

isotope ratios (δ15N and δ13C) will also be measured as an indicator of exposure.  Samples of 

tissues will be collected from two sites located 0.03 km and 0.5 km upstream of the potential 

treated OSPW release site and at two sites located 0.03 km and 0.5 km downstream (east and 

west side of the island) of the potential treated OSPW release site.  All sampling sites will be 

established on the west side of the Lower Athabasca River where sand substratum are 

dominant.  These habitats are known to support several species of relatively large 

Ephemeroptera which will likely be the focal species.  Tissue samples will be analyzed for 

mercury and trace metals. 

Fish Health and Community Inventories 

Health of small and large-bodied fish 

Health of trout perch, a small-bodied fish, will be evaluated at five sites 0.03 km to 20 km 

upstream and at seven sites 0.03 km to 33 km downstream of the site where treated OSPW 

may be released.  Sampling will occur in fall of 2018 and 2019 and reflects collections at new 

sites and those routinely sampled through the OSM program.  By contrast, large-bodied fish 

comprising white sucker and walleye are scheduled for sampling in fall 2019 at several sites 

located upstream and downstream of the site where treated OSPW may be released to the 

Athabasca River.  The locations of these sites have not been finalized.  The number and 

endpoints to be measured (e.g., endpoints presented within the environmental effects 

monitoring program [EEM], 7-ethoxyresorufin O-deethylase [EROD] activity, histology, body 

burdens of contaminants, and stable isotope ratios) varies among sites.  

Fish community inventories 

Fish community inventories will be conducted at two sites located 4 km and 20 km upstream 

and four sites ranging from 0.03 km to 20 km downstream of the site where treated OSPW may 

be released.  Sampling will occur in the fall of 2018 and 2019.  We are also exploring 

opportunities to support integrated monitoring in the Peace Athabasca Delta.
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1 BACKGROUND AND CONTEXT 

In support of wastewater reuse and fresh water conservation, the Government of Alberta has 

historically adhered to a zero discharge policy relating to the release of process-affected water 

from mineable oil sands operations to the receiving environment.  However, current policy 

does allow for the possible release of process affected water if a treatment technology can be 

demonstrated, through pilot studies, to effectively treat water and thus if released would not 

result in adverse environmental effects.  Pilot studies to inform a decision on the potential 

release of treated oil sands process affected water (OSPW) need to be conducted in specific 

ways to achieve specific outcomes. 

Syncrude Canada has developed a coke slurry technology that may be capable of treating OSPW 

(Zubot et al., 2012) such that it would not create unacceptable impacts if it was released into 

the Lower Athabasca River (LAR).  Syncrude is establishing a medium-scale treatment facility 

(ca. 10 ha in size) to assess the efficacy of this OSPW treatment technology.  Smaller scale 

assessments of the coke-slurry technology have shown that it is capable of reducing 

concentrations of several components of OSPW.  The application by Syncrude Canada to test 

the efficacy of its coke-slurry OSPW treatment technology resulted in the formation of OSPW 

Science Team who were asked to fill key information gaps.  These efforts support the larger 

OSPW Pilot Study that would inform a policy decision on the potential release of treated OSPW 

to the receiving environment (i.e., the Lower Athabasca River).  The OSPW Pilot Study has been 

divided conceptually into three phases: Phase I – planning, Phase II- closed circuit testing of the 

toxicity of coke-slurry treated OSPW, and depending on the results of toxicity studies, Phase III 

–short- term open-circuit release of coke slurry treated OSPW to the Lower Athabasca River.

The decision by the Government of Alberta to allow a short-term release of treated OSPW to 

the Lower Athabasca River requires filling of key information gaps.  The three key information 

gaps presented to the OSPW Science Team are: 

1) Assessing the acute and chronic toxicity of treated OSPW

2) Predicting potential environmental effects under different release scenarios

3) Conducting enhanced monitoring in the Lower Athabasca River

The third component, enhanced monitoring of the Lower Athabasca River, establishes baseline 

environmental conditions prior to the potential release of treated OSPW and is one of three 

information needs that are required to inform the decision to transition from Phase II to Phase 

III. The remaining information needs are related to the toxicity studies and predictive



2 

modelling.  The ability to detect an effect of the release of treated OSPW requires detailed 

information on the physical, chemical and biological characteristics of the river prior to possible 

release. 

2 DOCUMENT PURPOSE 

The primary objective of this document is to present a draft design for enhanced monitoring in 

the LAR for 2018.  While additional monitoring is planned for May to October 2019, the work 

has not been finalized, as it needs to be informed by results from work completed in fall 2018.  

The design of work for 2019 would be presented for review by OSPW Science Team in early 

2019.  Briefly, the study design for enhanced monitoring presented here for completion in Aug. 

to Oct. 2018 includes collection of samples that describe spatial (i.e., sites located upstream 

and downstream of a potential release site) and temporal (Aug.– Oct.) patterns in:  

i) surface water

ii) structure of benthic macroinvertebrates combined with supporting environmental

information, and loadings of select contaminants and stable isotope ratios in

macroinvertebrate tissues

iii) health and contaminant loadings and stable isotope ratios in small-bodied fish and

large-bodied fish, and fish community inventory

Information on these monitoring endpoints in the LAR would be derived by: i) augmenting 

existing monitoring of the Lower Athabasca River and ii) establishing new sites and monitoring 

additional monitoring endpoints.  Additionally, to define the conditions prior to the potential 

release of OSPW, information from multiple sources has been brought together and used to 

determine what is known and what data gaps exist.  We have structured the present document 

by describing a proposed design for enhanced monitoring of the Lower Athabasca River by 

focussing on the following three main monitoring endpoints of: i) surface water quality 

(including deployment of semi permeable membrane devices), ii) benthic macroinvertebrates, 

including supplemental information (e.g., benthic chlorophyll a, algae taxonomy, sediment 

chemistry, sediment particle sizes, and water depth and velocity), and iii) fish.  For each section 

we present both spatial and temporal components of the sampling design.  We also provide 

commentary on existing baseline data and future considerations for monitoring.  Lastly, we 

identify an opportunity and the need to draw upon and support an existing fish monitoring 

program in the Peace Athabasca Delta. 
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3 A PROPOSED DESIGN FOR ENHANCED MONITORING OF THE LOWER 

ATHABASCA RIVER IN 2018 

3.1 Overall study design 

The overall objective of the enhanced monitoring program in the Lower Athabasca River is to 

define baseline conditions prior to the potential return of treated OSPW, and pending a 

possible return, to assess potential associated environmental impacts.  This program will follow 

the elements of a BACI (before-after-control-impact) design, which is a robust environmental 

monitoring design due to its ability to detect change.  The strength of a BACI design resides in 

its ability to define baseline conditions at both reference sites (control) and exposure sites 

(impact) prior to the addition of a potential stressor.  After the “potential stressor” is added to 

the environment, the conditions at both reference and exposure sites are assessed for change.  

If an indicator changes at the exposure site relative to a reference site after the stressor was 

introduced, we can be more confident that this was not due to chance differences between 

exposure and reference sites.  The strengths in a BACI design is dependent on the spatial 

(number and placement of reference and exposure sites) and temporal (frequency and timing) 

sampling design. 

The focus of the enhanced monitoring program in 2018 is to establish new sites upstream and 

downstream of the potential release of treated OSPW and to ensure that data collected at 

these sites is also collected at a suite of existing monitoring sites conducted through the Oil 

Sands Monitoring Program.  Site selection, time and frequency of sample collection, and 

standard operating procedures at new sites will be carefully integrated with existing monitoring 

sites (Appendix A) to ensure that datasets are adequately comparable across time and space.  

This will require planned coordination among existing oil sands monitoring programs occurring 

on the main stem of the Lower Athabasca River.  This includes those currently led by 

Environment and Climate Change Canada (ECCC), and also community-based monitoring 

programs.  Historical data will also be utilized where possible in the assessment of baseline 

conditions.  For example, ECCC has already completed enhanced monitoring in the Lower 

Athabasca River in 2015 in the area of the potential discharges.  These data will also be 

integrated in the design of the enhanced monitoring program.   
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When designing the enhanced monitoring program, the following gaps were addressed: 

 Endpoint selection (e.g., surface water chemistry, benthic sediment chemistry

(including metals and nutrients), benthic invertebrates, fish)

 Spatial sampling design elements (reference and potential exposure sites)

 Temporal sampling design elements (seasons and frequency of monitoring)

 Standard operating procedures (sampling methodology, replication, QA/QC)

In the following section, each of these gaps will be addressed within each of the endpoint 

categories:  i) surface water quality, ii) benthic macroinvertebrates (and supporting 

environmental descriptors), and iii) fish.  

3.2 Surface Water Quality 

Spatial Design 

Enhanced monitoring of surface water quality is proposed to occur at five sites located 

between 0.03 km and 25 km upstream of the proposed site where treated OSPW could be 

released and at seven sites located between 0.03 km and 34 km downstream of the proposed 

release site (Figure 1, Table 1).  In total, there are nine ‘new sites’, one discontinued OSM sites 

where monitoring will recommence, and 2 existing sites (M3 and M7) that will be integrated 

into the full program.  The focus of sampling will be in the thalweg (deepest part of the river 

channel) where effluent is expected to be fully mixed within river flow.  By contrast, at the site 

located 0.03 km downstream, both east and west banks will be sampled (Table 1).  At the site 

located 0.5 km downstream, both east and west sides of the island will be sampled.  At 1.5 km 

downstream, one site will be sampled on the west side and one in the thalweg (assuming 

complete mixing).  Water quality parameters sampled will be the same endpoints already 

monitored at existing sites (M3 and M7).  The suggested number and locations of sites are 

subject to change depending upon environmental conditions (e.g. weather, river flows), 

habitat, site accessibility, and limits on staff and equipment capacity.   

Water samples will be analyzed for: a) concentrations of major ions (9 ions) and ionic 

characteristics (e.g., hardness, ion balance, alkalinity, turbidity, pH, total and dissolved 

sediments, silica), b) concentrations of multiple fractions of nutrients and carbon, c) 

concentrations of 30 metals in both total and dissolved fractions, and d) organics, (parent and 

alkylated polycyclic aromatic hydrocarbons (PAHs),  benzene, toluene, and the three xylene 

isomers (i.e., BTX), Canadian Council of Ministers of the Environment (CCME) petroleum 
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hydrocarbon fractions (F1-F4), naphthenic acids, and total phenols).  A full description of all 

measured parameters are included in Appendix B.    

Sondes will be deployed at a reduced number of sites due to limits on equipment availability. 

They will be deployed at nine new sites which fall closest to the potential treated OSPW 

discharge (two upstream sites and seven downstream sites).  The sondes will provide semi-

continuous measurements of pH, oxidizing or reducing (ORP), temperature, dissolved oxygen 

(DO), conductivity, turbidity, and chloride (Table 1).  Existing Oil Sand Monitoring (OSM) 

program sites (M3 and M7) also have sondes that take measurements of all the same 

parameters with the exception of chloride. 

Semi-permeable membrane devices (SPMD’s) will be deployed at all sites (Table 1)during open 

water season to measure dissolved parent and alkylated PAHs.  SPMDs are passive sampling 

devices used to monitor trace levels of organic compounds with log KOW >3.   

Temporal Design 

Water quality sampling for the enhanced monitoring program in 2018 is proposed to occur 

between August and October.  This includes the installation of auto-monitoring sondes at select 

sites (Table 1) in August which will takes measurements every 15 minutes of a suite of variable 

(variable = pH/ORD, temperature, chloride, turbidity, conductivity).  There will be two 28 day 

SPMD exposures that will commence mid-August and mid September.  Water quality grab 

samples for the analysis of inorganics, organics, and nutrients (Appendix B) will be sampled 

three times (once per month) in August, September, and October.  The frequency of sampling 

may be subject to change depending on several factors including weather, river flows, and site 

accessibility.   

Spatial design elements have been modified to reflect input at the OSPW Science Team meeting 

held on July 4-5, 2018.  The major spatial design changes include the addition of two sites, one site 

located 0.5 km upstream, and one site located 0.5 km downstream (west side of the island) of the 

potential treated OSPW discharge.  These two sites were considered of high importance to the 

OSPW Science Team.  In contrast, it was decided that the site located 20 km downstream 

(discontinued M6) was deemed of lower importance.  Therefore M6 may not be sampled in 2018, 

or may be sampled at a lower frequency.   
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Sampling Methodology 

Standard operating procedures (SOPs) will remain consistent with existing protocols previously 

or currently used in OSM.  These methods have been rigorously tested, with robust and 

conservative QAQC procedures.  Existing SOPs will be used to maintain consistency and 

comparability among new and historical data sets.  The following SOPs will be used for surface 

water quality sampling: 

 ECCC (2018a): Standard operating procedures for the field collection of water quality

samples

 ECCC (2018b): Standard operating procedures for auto-monitoring platforms and internally

logging unattended samplers

 ECCC (2018c): Standard operating procedures for the deployment of anchoring arrays for

water quality sampling devices in large rivers

 ECCC (2018e): Standard operating procedures for field water quality sampling using semi-

permeable membrane devices (SPMD)
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Figure 1. Enhanced monitoring of surface water in the Lower Athabasca River comprises new surface water quality sites (green) 
located upstream and downstream of the proposed treated OSPW discharge and existing OSM water quality monitoring sites 
(red).  Grey sites are existing OSM water quality monitoring sites that are outside the study boundary.  M6 was deemed of lower 
importance by the OSPW Science Team and therefore may not be sampled this year.   
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Table 1. Surface water quality sites and corresponding variables proposed for measurement in fall 2018 as part of the enhanced 
monitoring program for the Lower Athabasca River.  The proposed design comprises five sites located 0.03 to 25 km upstream of 
the site where treated OSPW could be released to the Athabasca River and seven sites located 0.03 to 34 km downstream of the 
potential release site.  Surface water quality sites, M3 and M7, are currently monitored through the Oil Sands Monitoring (OSM) 
program (grey-filled cells).  The remaining 10 sites are either new or are sites where monitoring will be recommenced following 
previous sampling through the OSM Program (2012-2014).  All parameters sampled will be the same at existing (M3 and M7) and 
new or recommenced sites, with the exception of chloride sensors on auto-monitoring sondes which are not included at M3 or 
M7.  Abbreviations and footnotes: U/S and D/S = upstream and downstream of the potential Syncrude treated OSPW release site, 
respectively. 1 West bank, 2 East bank, 3 Thalweg (assuming complete mixing), 4SPMDs: two 28 day deployments (to be deployed in 
mid-August and mid-September), 5Existing OSM water quality monitoring site, 6 Water quality monitoring site that will provide 
historical data collected in 2012-2014, 7Contingent upon flow conditions and water levels, 8 New sites added that are considered 
of high importance to the OSPW science team, 9 M6 deemed of lower priority by the OSPW Science Team and may not be 
sampled in 2018.  Site distances denoted with negative and positive signs are located upstream and downstream of the potential 
treated OSPW discharge site, respectively.   

Site type Variable to be measured 

Distance (km) U/S or D/S of 

the proposed water 

discharge site 

Major ions 
Nutrients and 

carbon 
Metals Organics Sondes SPMDs4 

U/S Sites 

-25 (M3)5 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 

-12 Yes3 Yes3 Yes3 Yes3 No Yes3 

-4.0 Yes3 Yes3 Yes3 Yes3 No Yes3 

-0.58 Yes1 Yes1 Yes1 Yes1 Yes1 Yes1 

-0.03 Yes1 Yes1 Yes1 Yes1 Yes1 Yes1 

D/S sites 

+0.03 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 

+0.5 (west of island)7,8 Yes1 Yes1 Yes1 Yes1 Yes1 Yes1 

+0.5 (east of island) Yes1 Yes1 Yes1 Yes1 Yes1 Yes1 

+1.5 Yes1,3 Yes1,3 Yes1,3 Yes1,3 Yes1,3 Yes1,3 



9 

+4.5 Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 

+12 (M4)6 Yes3 Yes3 Yes3 Yes3 No Yes3 

+20 (M6)6,9

+34 (M7)5 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 Yes1,2 
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Existing Baseline Data 

Historical monitoring data collected under the Regional Aquatic Monitoring Program (RAMP) is 

available for sites along the Lower Athabasca River.  Under Joint Oil Sands Monitoring (JOSM, 
2012-2014), main stem sites included M1, M2, M3, M4, M5, M6, M7, M8, and M9.  In the more 

recent OSM program (2015-present), water quality is being collected at M2, M3, M7 and M9 

(Appendix A).  All available water quality data from the OSM program, including data collected 

through the duration of this enhanced program will be used to support the interpretation of 

the data from this program.  The regional data collected annually will be used to more fully 

characterize natural background variations.   

Future considerations 

It is anticipated that this program will be carried out for two consecutive years (2018 and 

2019).  In 2019, it is anticipated that this program will continue in the spring for the entire open 

water season (May to October).  Addition or removal of sites may be considered in the future 

based on experiences from 2018 and any newly available information (e.g. discharge location, 

shifts in river depositional areas).   

3.3 Benthic Macroinvertebrates 

Spatial Design 

Structure of benthic macroinvertebrate communities and supporting environmental variables 

The design requires sampling of benthic macroinvertebrates (BMI) and selection supporting 

environmental variables from sites located on the west bank of the Athabasca River where the 

effluent will be released and where the plume is expect to occur prior to full mixing.  The 

current OSM program does not include monitoring of BMI on the west side of river where 

sandy substratum are predominant.  The proposed sampling design includes establishing five 

sites located between 0.03 km and 20 km upstream of the potential treated OSPW discharge 

and at six sites located between 0.03 km and 20 km downstream of the potential treated OSPW 

discharge (Figure 2, Table 2).  We chose a gradient design with relatively short distances 

between sampling sites located immediately upstream and downstream of the potential 

discharge of treated OSPW with increasing distances between sites at greater distance from the 

discharge site.  All 11 BMI sampling sites will be ‘new’ to the OSM program.  Data describing 
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these sites are however augmented by regular annual sampling of BMI by ECCC on the east side 

of the river at sites M3, M3B, M4, and M6. 

Supporting environmental data will be collected with each of the BMI kick samples including 

(Table 2): 

 Sediment grain size

 Sediment quality (total metals, naphthenic acids, PAHs, total phenols, loss on ignition)

along each kicked transect (see Appendix C for a full description of sediment quality);

 Current velocity and average water depth will be measured and standardized along the

kicked transects;

 Chlorophyll a content of superficial sediment.

 Algae taxonomy

Quantifying contaminant loadings and stable isotope ratios (δ15N and δ13C) in benthic 

macroinvertebrates 

BMI will also be collected from the two sites located 0.03 km and 0.5 km upstream and located 

0.03 km and 0.5 km downstream (west and east side of the island) of the potential treated 

OSPW discharge site in the fall (Table 2).  Samples will be collected from sand habitat sites 

located on the west side of the river where BMI communities are numerically dominated by 

several relatively large Ephemeroptera which will likely be the focal species for tissue analyses. 

Triplicate tissue samples will be analyzed for trace metals, including mercury and methyl 

mercury, and stable isotope ratios (δ15N and δ13C) (Table 2).  The number of sites for body 

burdens is limited due to the difficulties in collecting enough tissue for the analysis.   Therefore 

the sites closest to the potential OSPW discharge will be prioritized.   

Spatial design elements have been modified to reflect input at the OSPW Science Team meeting 

held on July 4-5, 2018.  The major spatial design changes include the addition of two sites, one site 

located 0.5 km upstream, and one site located 0.5 km downstream (west side of the island) of the 

potential treated OSPW discharge.  These two sites were considered of high importance to the 

OSPW Science Team.  In contrast, it was decided that the site located 20 km downstream 

(discontinued M6) was deemed of lower importance.  Therefore M6 may not be sampled in 2018.   

Additional supporting environmental variables were also added after input from the OSPW Science 

Team meeting (July 4-5, 2018).  These included the addition of total phenols and loss on ignition in 

sediments, and algae taxonomy at BMI sampling sites. 
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Temporal Design 

The full spatial sampling program to describe the structure of BMI communities and loadings of 

contaminants and stable isotope ratios (δ15N and δ13C) in their tissues is proposed to be carried 

out annually in the fall to coincide with the normal sampling period for the main stem sampling 

sites in the Lower Athabasca River.  The full program will be implemented annually starting in 

2018. 

It was recommended by the OSPW Science Team meeting held on July 4-5, 2018, to include stable 

isotope ratios (δ15N and δ13C) measured in BMI as an indictor of potential exposure and transfer of 

nutrients in the food web.  This will be assessed at the same sampling period for BMI collected for 

contaminant loading.   

It was agreed that body burdens and stable isotope ratios will only be collected at two upstream and 

two downstream sites of the potential OSPW discharge.  However, with the recent addition of new 

sites (0.5 km downstream and 0.5 km upstream – west side of island) agreed at the OSPW Science 

Team meeting, it was agreed to sample at the 0.03 and 0.5 km upstream and downstream of the 

potential OSPW discharge.  Sampling body burdens and stable isotope ratios at other sites (including 

the original 20 km upstream and downstream), was deemed of lower importance.  
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Figure 2. Enhanced monitoring of benthic macroinvertebrates in the Lower Athabasca River comprises new sites (green) located 
on the east bank both upstream and downstream of the proposed treated OSPW discharge and existing OSM monitoring sites 
(red) located on the west bank.  Grey sites are existing OSM benthic monitoring sites that are outside the study boundary.  M6 
was deemed of lower importance by the OSPW Science Team and therefore may not be sampled this year. 
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Table 2. Benthic invertebrate sampling endpoints and associated supporting environmental data proposed for the Lower 
Athabasca River in 2018.  Shaded areas are existing sites and associated endpoints already collected at cobble sites (east bank 
only).  1 Existing east bank OSM site (regularly sampled every year under OSM), 2 new sampling station on the west bank, 3 three 
replicate samples to capture site variability, 4 five replicate samples to capture site variability, 5 mercury, methyl mercury, and 
trace metals, 6 sediment quality parameters located in Appendix C, 7 collection of body burdens and stable isotope ratios (δ15N 
and δ 13C ) will be prioritized at upstream and downstream sites closest to the potential OSPW discharge, 8 new sites added that 
are considered of high importance to the OSPW science team, 9 M6 deemed of lower priority by the OSPW Science Team and may 
not be sampled in 2018.  BMI: benthic macroinvertebrate community structure collected using the CABIN protocol (ECCC 2018f).  
Site distances denoted with negative and positive signs are located upstream and downstream of the potential treated OSPW 
discharge site, respectively.  

Distance 

U/S or 

D/S of the 

proposed 

release 

site (km) 

BMI 
(CABIN) 

Distance 

between 

replicate 

kicks (m) 

Body 

burdens5, 

7

Stable 

isotopes 

(δ15N 

and δ 
13C)7 

Supporting environmental data 

Algae 
biomass 

(Chl a) 

Algae 
taxonomy 

Sediment 

Quality6 

Substrate 

Particle 
size 

Flow 

and 

depth 

Upstream 

sites 

-20
(M3)1,2 

Yes3 
100 

Yes3 Yes3 Yes3 Yes3 Yes3 

-12

(M3B)1,2 

Yes3 
100 

Yes3 Yes3 Yes3 Yes3 Yes3 

-42 Yes3 100 Yes3 Yes3 Yes3 Yes3 Yes3 

-0.58 Yes3 50 Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 

-0.032 Yes4 10 Yes3 Yes3 Yes4 Yes4 Yes4 Yes4 Yes4 

Downstream 
sites 

+0.032 Yes4 10 Yes3 Yes3 Yes4 Yes4 Yes4 Yes4 Yes4 

+0.5

(west of 
island)8 

Yes3 

50 

Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 
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+0.5 (east 

of island), 

8 

Yes3 

50 

Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 Yes3 

+1.52 Yes3 100   Yes3 Yes3 Yes3 Yes3 Yes3 

+4.52 Yes3 100   Yes3 Yes3 Yes3 Yes3 Yes3 

+122 Yes3 100   Yes3 Yes3 Yes3 Yes3 Yes3 

+20 
(M6)1, 9 
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Sampling Methodology 

 

Samples to describe the structure of BMI communities will be collected using the Canadian 

Aquatic Biomonitoring Network (CABIN) methodology (ECCC 2018f).  The sampling procedure 

consists of time-limited sweeping of the substratum along transects.  Multiple transects will be 

sampled at each sample site.  To ensure adequate statistical power, five kick samples will be 

collected at the sites located 0.03 km upstream and downstream of the potential treated OSPW 

discharge site, while three kicks will be collected at all other sites.  For the nearfield exposure 

site (and the upstream reference site at 0.03 km), benthic kick samples will be collected with 10 

m separation.  Samples from 0.5 km upstream and downstream of the discharge will be 

collected with 50 m separation between kicks.  Samples from all other sampling sites will be 

collected with 100 m separation between kicks.  These separation distances provide a level of 

spatial independence of samples.   

 

Existing Baseline Data 

 

Despite that there are no existing OSM sampling sites within the anticipated plume, or on the 

west side upstream of the return point, the OSM program has produced BMI community 

samples from sand environments from other areas (2012-2014).  All available BMI data from 

the OSM program, including data collected through the duration of this enhanced program will 

be used to support the interpretation of the data from this program enhancement. The regional 

data collected annually will be used to more fully characterize natural background variations, 

and to put into context any observed effluent-related changes. 

 

Future considerations 

 

It is anticipated that this program will be carried for two years (2018 and 2019).  Additional 

elements in 2019 may include artificial substrates (glass slides) to collect periphyton for total 

metal analysis.  Glass slides would be deployed in August and removed in September when the 

BMI are collected from the same sites.   

 

To characterize within-year variation, additional sampling will be conducted at the two 

sampling sites at 30 m upstream and downstream of the proposed return point in August and 

October, to compliment the more conventional sampling in September. This ‘monthly’ 

sampling of the 0.03 km sites would commence in 2019.  The purpose of sampling monthly is to 

ensure that if no change is observed in the BMI collected in September, the absence of change 
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is confirmed in earlier and later sampling. For that reason, sampling is focussed on the 30 m site 

where the effects of returned effluent is anticipated to be the most significant. 

 

3.4 Fish Health Studies 

 

Spatial Design  

 

Existing long-term OSM monitoring is conducted at the major sampling sites in the Lower 

Athabasca River using trout perch and white sucker following the EEM fish health protocol 

(Environment Canada, 1998).  Walleye are also sampled during the white sucker fish health 

assessments for contaminant analysis only.  However, Lower Athabasca River fish sampling is 

currently on a 3 year rotation with trout perch scheduled for fall of 2018 and white sucker and 

walleye in 2019.  Sampling for the enhanced monitoring area will use the existing long-term 

monitoring program to further enhance the understanding of the potential influence of the 

treated OSPW pilot discharge on fish health.     

 

Small-bodied fish species (e.g. trout perch) have a small home range which supports their use 

within the enhanced study area.  It is not logical to sample white sucker and walleye at multiple 

sites within the enhanced study reach but we will recommence long-term main stem sites 

upstream and downstream of the discharge for annual sampling (starting in 2019).   

 

Trout perch will be sampled at five new sites located 0.03 km, 0.5 km (east of the island), 0.5 

km (west of the island), 1.5 km, and 4.5 km downstream of the potential treated OSPW 

discharge (Figure 3).  These new downstream sites will be in addition to the existing OSM sites 

including DSM4 (13 km downstream) and M7 (33 km downstream).  Trout perch will also be 

sampled at three new upstream sites including 0.03 km, 0.5 km, 12 km, from the potential 

treated OSPW discharge location (Figure 3).   These new upstream sites will be in addition to 

the existing OSM sites including USM4 (4 km upstream) and M3 (20 km upstream).  The 

additional long-term monitoring sites of M0, DS M0, M2, and M9 will add to our understanding 

of trout perch health in the main stem and potential impacts of the pilot discharge.  It is not 

certain if there are sufficient abundances of other small-bodied species to add a second 

species, but if sufficient flathead chub can be found, they may be sampled if feasible and 

logical.  By contrast, large-bodied fish comprising white sucker and walleye are scheduled for 

sampling in 2019 at multiple sites located upstream and downstream of the site where treated 

OSPW may be released to the Lower Athabasca River.  The locations of sites have not been 

finalized.  The number of endpoints to be measured (e.g., Environmental Effects Monitoring 
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endpoints, EROD activity (EROD = 7-ethoxyresorufin O-deethylase), histology,  body burdens of 

contaminants, and stable isotope ratios (δ15N and δ13C) varies among sites.  A full description of 

endpoints selected for fish health are provided in Table 3. 

Spatial design elements have been modified to reflect input at the OSPW Science Team meeting held 

on July 4-5, 2018.  The major spatial design changes include the addition of two sites, one site 

located 0.5 km upstream, and one site located 0.5 km downstream (west side of the island) of the 

potential treated OSPW discharge.  These two sites were considered of high importance to the 

OSPW Science Team.  In contrast, it was decided that the site located 20 km downstream 

(discontinued M6) was deemed of lower importance.  Therefore M6 may not be sampled in 2018.   

 

It was recommended by the OSPW Science Team meeting held on July 4-5, 2018, to include stable 

isotope ratios (δ15N and δ13C) measured in fish muscle tissue as an indictor of potential exposure 

and transfer of nutrients in the food web.   
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Figure 3. Enhanced monitoring of fish health in the Lower Athabasca River comprises new sites (green) located on the east bank 
both upstream and downstream of the proposed treated OSPW discharge and existing OSM monitoring sites (red). Grey sites are 
existing OSM fish monitoring sites that are outside the study boundary.  M6 was deemed of lower importance by the OSPW 
Science Team and therefore may not be sampled this year (located between M4 and M7).
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Table 3. Summary of the design for fish community inventory monitoring and fish health monitoring in the Lower Athabasca River.  
Under OSM, regular scheduled fish sampling takes place at M3 (-20 km), uM4 (-4 km), dM4 (+13 km) and M7 (+33 km).  Existing 
sites are shaded. 1 Length, weight, condition factor, liver and gonad size relative body weight, age relative to weight/length, 2 Gills, 
kidney, 3 Mercury, PAHs (parent and alkylated) in trout perch in 2018 and annually; white sucker and walleye are scheduled to be 
sampled in 2019, 4 New sites added that are considered of high importance to the OSPW science team, 5 M6 deemed of lower 
priority by the OSPW Science Team and may not be sampled in 2018, 6 Collected in dorsal muscle tissue. Site distances denoted 
with negative and positive signs are located upstream and downstream of the potential treated OSPW discharge site, respectively.  
U/S = upstream of the potential Syncrude treated OSPW release site. D/S = downstream of the potential Syncrude treated OSPW 
release site. 

 Distance (km) U/S or 

D/S of the proposed 

release site 

Community 

inventory 

EEM 

Endpoints1 

EROD 

(liver 

tissue) 

Histology2  

 

Body burdens3  

 

Stable isotopes 

(δ15N and δ 13C)6 

U/S 

Sites 

-20 (M3) 01A Yes Yes Yes Yes Yes 

-12  Yes     

-4 (uM4) 04A/B Yes Yes Yes Yes Yes 

-0.54  Yes Yes Yes Yes Yes 

-0.03  Yes Yes Yes Yes Yes 

D/S 

sites 

+0.03 05A/B Yes Yes Yes Yes Yes 

+0.5 (west)4  Yes Yes Yes Yes Yes 

+0.5 (east)  Yes Yes Yes Yes Yes 

+1.5 06A Yes Yes Yes Yes Yes 

+4.5  Yes     

+13 M4 (dM4) 10B Yes Yes Yes Yes Yes 

+20 (M6)5 11A      

+33 (M7)  Yes Yes Yes Yes Yes 
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Main stem fish inventory collections identifying fish species that use the river at different times 

of the year had been collected from 1997 to 2014.  Some of these site locations where in the 

vicinity of the proposed pilot discharge location (Figure 4).  Inventory collections identify what 

species are captured using a standardized electrofishing survey as well as the number of each 

species with external abnormalities.  We will utilize the historical data sets collected during the 

fall periods to assess potential changes in fish that use the discharge area.  Table 3 compares 

previous fish inventory collection sites with the pilot discharge location and the existing long-

term fish health monitoring sites.  We will conduct the fish inventory assessments during the 

fall of 2018 and 2019.  

 

The suggested number and locations of sites are subject to change depending upon 

environmental conditions (e.g. weather, river flows), habitat, site accessibility, and limits on 

staff and equipment capacity. 

 

Temporal Design 

 

The full temporal sampling program is proposed to be carried out annually in the fall to coincide 

with the normal sampling period for the main stem sampling sites.  Trout perch will be sampled 

annually every fall starting in 2018, while sampling of large-bodied species (i.e., white sucker 

and walleye) will continue as normally scheduled in 2019. 

 

Sampling Methodology 

 

Standard operating procedures (SOPs) will remain consistent with existing protocols previously 

or currently used in OSM.  These methods have already been rigorously design and tested, with 

robust and conservative quality assurance and quality control (QA/QC) procedures.  Existing 

SOPs will be used to maintain consistency and comparability among new and historical data 

sets.  The following SOPs will be used for the monitoring of fish: 

 

 Environment Canada (1998): Pulp and paper technical guidance for aquatic 

environmental effects monitoring 

 Regional Aquatic Monitoring Program (2016): Ramp fish inventory protocols 
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Existing Baseline Data 

 

Trout perch 

 

Baseline data are available from 2009 to 2015 at some of the sites (shaded grey).  Fish sampling 

under OSM entered into a 3 year rotation after 2015, and sites are scheduled to be sampled 

again in 2018.  Sampling at the selected sites should return to annual sampling in the enhanced 

program. 

 

Fish community inventories 

 

Fish inventory sampling was conducted under Regional Aquatic Monitoring Program (RAMP) in 

spring, summer and fall, and are comparable from 2002 to 2014.  Spring sampling was 

conducted again in 2018, but was scheduled to occur on a 3 year rotation. The enhanced 

monitoring program will include fall sampling of two upstream sites (4 and 20 km upstream) 

and four downstream sites ranging from 0.03  to 20 km downstream of the site where treated 

OSPW may be released (Table 3, Figure 4).   

 

 
 

Figure 4. Existing fish community inventory monitoring reaches on the Lower Athabasca River 
and Clearwater River (Arciszewski et al., 2017) in relation to the possible release of treated 
OSPW.  Six of the focal electroshocking sites would be sampled as part of the enhanced 
monitoring program design in 2018 and 2019 (See Table 3). 



  

23 
 

Additional baseline data 

 

In 2015, ECCC conducted initial baseline sampling in areas where potential future discharges 

may take place.  Sampling occurred at 6 sites in the Lower Athabasca River [in square brackets 

are the distances from the potential Syncrude pilot discharge]: 

 

 Upstream and downstream of Suncor intake (UUM4 [5 km U/S], UM4 [3 km U/S))  

 Upstream and downstream of CNRL (DS1 M7[35 km D/S], DS2 M7 [36 km D/S]) 

 Upstream and downstream of Fort Hills (US1 M8 [38 km U/S], US2 M8 [39 km 

U/S] 

 

Future Considerations 

 

White sucker and walleye are scheduled for sampling in 2019 at M3 and M4, and should be 

conducted as scheduled.  Sampling for trout perch, white sucker and walleye should also be 

conducted annually during pilot discharge (Table 3).  Increase sampling frequency of trout 

perch should also occur in September, October, and November of fall 2019 if the pilot plant has 

begun discharging.  The purpose of sampling monthly is to ensure that if no change is observed 

in the fish collected in September, the absence of change is confirmed in earlier and later 

sampling events.  

 

3.5 Community-based monitoring in the Lower Athabasca River and the Peace-Athabasca 

Delta 

 

We are in early phases of understanding ways to support monitoring efforts in the Lower 

Athabasca River and the Peace Athabasca Delta. These opportunities need to be further 

developed with the hope that some activities may be deployed and supported in 2018 with 

more considered for 2019. 

 

4 REPORTING  

 

An interim technical report describing sampling effort completed in 2018 and analyses of initial 

data will be produced by 31 March 2019.  A more detailed reporting calendar will be produced 

in 2019. 
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7 APPENDICES 

 

 A summary of existing and current monitoring of surface water and biota in the 

Lower Athabasca River through the Oil sands Monitoring Program) 

 

The enhanced monitoring of the Lower Athabasca results from augmenting existing monitoring 

programming on the main stem of the Athabasca River involve the monitoring of various 

ecosystem components including water quality, benthic macroinvertebrates, fish health 

(Appendix D - Figure 1) and fish communities.  Existing environmental monitoring programs, as 

well as historic data will be an important component of the enhanced monitoring program.  

Existing programs that will be utilized in the enhanced monitoring are described in Appendix D - 

Table 1.  
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Appendix A - Table 1. Summary of existing environmental monitoring programs (oil sand monitoring funded programs and community-based monitoring) on the main 

stem of the lower Athabasca River (LAR) and Peace-Athabasca Delta (PAD) that contribute to the enhanced monitoring design.  1 - Programs are being transferred 

from ECCC-led to AEP to lead by 2020. 2 – Environmental Effects Monitoring (EEM) endpoints: Length, weight, body condition, relative weight of gonad and liver to 

body weight, relative weight/length at age, DELTs (i.e., deformities, erosions, lesions, tumors). Abbreviations: ECCC = Environment and Climate Change Canada; SPMD 

=semi-permeable membrane device; EROD = 7-ethoxyresorufin O-deethylase activity; SOP: standard operating procedure. BMI= benthic macroinvertebrates.

Existing program Current lead Season/months Matrix Parameters Frequency SOP Sites 

Water quality 

monitoring  
ECCC (Nancy 

Glozier)1 

Open water 

(May-Oct) 

Auto-monitoring 
 Temp, conductivity, pH/ORP, turbidity 15 minutes  

 
ECCC 2018b 

M2, M3, M7, M9 

(Figure 1A) Grab samples  Nutrients, trace metals, major ions, PAHs Bi-weekly ECCC 2018a 

SPMD  Dissolved PAHs 6 X 28d  ECCC 2018e 

Benthic 

macroinvertebrate 

monitoring 

(BMI) 

ECCC (Joseph 

Culp)1 
Aug/Sept 

BMI  Community composition 1 per year ECCC 2018f  

MO, M1A, M2, M2A, M3, M3B, 

M4, M6, M8, M9 (plus one of: M1, 

M7, M7C every 3 years).   

Cobble sites only (East bank                        

(Figure 1B) 

Water quality grab 

samples 
 Nutrients, trace metals, major ions, PAHs, YSI 

(temp, conductivity, pH, dissolved oxygen (DO) 
1 per year ECCC 2018a 

SPMD  Dissolved PAHs 1 X 28d  ECCC 2018e 

Sediments 

quality 
 Total organic carbon, total dissolved nitrogen, 

total metals, total Hg/MeHg, PAHs 
1 per year ECCC 2018g 

Algae  Chl a 1 per year ECCC 2018g 

Fish health 

monitoring 
ECCC (Mark 

McMaster)1 
Fall 

Small-bodied (Trout-

perch)  

 Body burdens (PAH/Hg) 

 Biomarkers (EROD) 

 EEM endpoints2 

2018 

(Sept/Oct) 
ECCC/EEM  

M0, ARDS M0, AR DS M0, M2, AR 

DS M3, AR US M4, AR DS M4, M7, 

M8, M9 (Figure 1C) 

Large-bodied (white 

sucker) 

 Body burdens (PAH/Hg) 

 Biomarkers (EROD) 

 EEM endpoints2 

2019 

(Sept/Oct) 
ECCC/EEM  M0, AR DS M0, AR DS M3, AR US 

M4, AR DS M4,  

(Figure 1C) 
Large-bodied (Walleye) 

 Body burdens (PAH/Hg) 2019 

(Sept/Oct) 
ECCC/EEM  

Fish communities 

(inventory) 
Post 2018: AEP Spring Fish assemblages 

 Community composition 

 DELTs, Condition Factor 
May (2018) RAMP 2016 

Multiple 2 km stretches along 

LAR/Clear water (Figure 4) 

Community-based 

monitoring TBD Fall TBD 
 

TBD TBD TBD Peace Athabasca Delta 
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Appendix A - Figure 1.  Existing environmental monitoring (A, water quality; B, benthic macroinvertebrates; C, fish health) are 

currently led by ECCC on the lower Athabasca River in relation to the discharge of the potential Syncrude treated OSPW pilot scale 

facility.  
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 Surface Water Quality Parameters 

 

Auto-monitoring variables  pH/ORP, temperature, DO, conductivity, turbidity, 

chloride1 

Major ions Hardness, ion balance, Ca2, Cl, Fe2, CO3, OH, Mn2, 

Mg2, alkalinity, pH, K2, Na2, TDS, TSS, turbidity, silica, 
true colour, sulphate,  

Nutrients and carbon DOC, TOC, total/dissolved P, NO2, NO3, 
dissolved/total KN, TN, ammonia 

Total and dissolved metals Al, Sb, As III/As Vl, Ba, Be, Bi, B, Cd, Cl, Cr, Co, Cu, Fe, 

Pb, Li, Mg, Mo, Ni, Se, Ag, Sr, TI, Th, Sn, Ti, U, V, Zn, 

Hg, MeHg 

Organics Parent and alkylated PAHs, BTXS, CCME fractions 

(F1-F4), naphthenic acids, total phenols  
1Additional parameters added for the enhanced monitoring program 
2Dissolved 

 

 
 

 

 

 

 Sediment Quality Parameters 

Nutrients Total organic carbon (TOC) and total organic 

nitrogen (TDN), loss on ignition 

Total metals Al, Sb, As III/As Vl, Ba, Be, Bi, B, Cd, Cl, Cr, Co, 

Cu, Fe, Pb, Li, Mg, Mo, Ni, Se, Ag, Sr, TI, Th, 

Sn, Ti, U, V, Zn, Hg, MeHg 

Organics Parent and alkylated PAHs; naphthenic acids; 

total phenols 
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 Tentative Field Activity Schedule for July to October, 2018 

 

 

Task July August September October 

16-

20 

23-

27 

30-

03 

06-

10 

13-

17 

20-

24 

27-

31 

03-

07 

10-

14 

17-

21 

24-

28 

01-

05 

08-

12 

15-

19 

22-

26 

29-

02 

Site reconnaissance 

 

                

Install moorings                 

Install/change sondes                 

Deployment and retrieval of SPMDs                  

Water quality grab samples                  

Sediment quality sampling                 

Algae sampling (Chlorophyll a)                 

Benthic invertebrates (community 

structure) 
                

Benthic invertebrates (contaminant 

body burdens) 
                

Fish communities and populations 

(trout perch) 
                

Remove moorings                 
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