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ACRONYMS AND ABBREVI ATIONS  
Acronym/Abbreviation Definition  
ACRWC Alberta Capital Region Wastewater Commission 
AEPA Alberta Environment and Protected Areas 
AWC Alberta Water Council 
BOD Biological Oxygen Demand 
cBOD Carbonaceous Biological Oxygen Demand 
COD Chemical Oxygen Demand 
CoE City of Edmonton 
CSO Combined Sewer Overflow 
ECCC Environment and Climate Change Canada 
E. coli Escherichia coli 
EIA Edmonton International Airport 
EMP Environmental Monitoring Program 
EPT Enhanced Primary Treatment 
EWSI EPCOR Water Services Inc.  
FE Final Effluent 
IRP Integrated Resource Plan 
IWMS Integrated Watershed Management Strategy 
kg/d Kilograms per day 
km kilometer 
LID Low Impact Development 
LTRN Long-term river network 
m3/s Meters cubed per second 
mg/L Milligrams per liter 
MOE Ministry of Environment 
ML Megalitre 
MPN Most Probable Number 
NSR North Saskatchewan River 
NSRSWQMF North Saskatchewan Region Surface Water Quality Management Framework 
NSRP North Saskatchewan Regional Plan 
NSWA North Saskatchewan Watershed Alliance 
NH3 Ammonia as N 
NO3+NO2 Nitrate plus nitrite 
SanIRP Sanitary Integrated Resource Plan 
SIRP Stormwater Integrated Resource Plan 
TDP Total Dissolved Phosphorus 
TKN Total Kjeldahl Nitrogen 
TLP Total Loading Plan 
TP Total Phosphorus 
TSS Total Suspended Solids 
UDI Urban Development Institute 
US EPA United States Environmental Protection Agency 
VSS Volatile Suspended Solids 
WTP Water Treatment Plant 
WWTP Waste Water Treatment Plant  
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chloride, total suspended solids, and E. coli. It is important to note that as load estimation methods 
improve (e.g. using for impervious categories rather than zoning) historical load estimations may be 
adjusted.  

The NSRSWQMF triggers at Pakan were developed using mostly data from 2006-2014 and therefore for 
the TLP we used a ten year period from 2010-2019 to establish historical loads from which a significant 
increase could cause triggers to be exceeded. Some NSRSWQMF parameters have limits as well as triggers. 
It is important to note that �o�]�u�]�š�•�����Œ�����v�}�š���^�‰�}�o�o�µ�š��-up-�š�}�_���v�µ�u�����Œ�• and a management reponse will be 
initiated when a trigger is exceeded; as such the TLP aims to ensure that triggers are not exceeded in the 
long-term.   
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Total Phosphorus  

Phosphorus is an essential plant nutrient, and is readily found in soil and organic material. While 
phosphorus is naturally present in the NSR, increased concentrations are the result of increased loads 
from agriculture, urban storm water, and wastewater. There is no numerical water quality guideline for 
phosphorus in Alberta, but there is a narrative guideline that concentrations should be maintained as to 
prevent detrimental changes to algae and aquatic plant communities, aquatic biodiversity, oxygen levels 
and recreational quality.  

Lakes and rivers are categorized by their trophic status, which is a representation of how much algal or 
plant growth occurs. There are a number of different methods used to classify the trophic status of a 
waterbody, however, the concentration of total phosphorus is frequently used due to the strong 
relationship between phosphorus concentrations and algae and plant growth. The Canadian Council of 
Ministers of the Environment provides trigger ranges for the trophic status of Canadian lakes and rivers 
in Table 1.  
 
At the Devon and Pakan Long-Term River Network (LTRN) sites, the median phosphorus concentrations 
are 0.011 and 0.031 mg/L in the open water season respectively, suggesting that the NSR is near 
oligotrophic upstream of Edmonton and meso-eutrophic downstream of Edmonton.  A number of studies 
suggest that streams transition from mesotrophic to eutrophic conditions at TP concentrations of 0.02 to 
0.06 mg/L and that 0.03 mg/L may be an appropriate trigger for the NSR.  TP loads should not increase in 
�}�Œ�����Œ���š�}���u���]�v�š���]�v���š�Z�����E�^�Z�[�•���•�š���š�µ�•�����•�������u���•�}�š�Œ�}�‰�Z�]�����Œ�]�À���Œ�����v�����š�}�����v�•�µ�Œ�����š�Œ�]�P�P���Œ�•�����Œ�����v�}�š��exceeded. As such 
NSRSWQMF trigger limits are set at historical medians and 90th percentiles (peak). 

 
Table 1. Trophic status in relation to total phosphorus concentrations, and concentration in the NSR at 
Devon and Pakan  

Trophic Status 
Total Phosphorus 

(mg/L) 

Devon 
(median) 

Pakan 
(median) 

Ultra-oligotrophic < 0.004   

Oligotrophic 0.004 - 0.010   

Mesotrophic 0.010 - 0.020 0.011 mg/L  

Meso-eutrophic 0.020 - 0.035  0.031 mg/L 

Eutrophic 0.035 - 0.100   

Hyper-eutrophic > 0.100   
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TP Target 

 

TP loads should not increase over time in order to maintain the 
�E�^�Z�[�•���•�š���š�µ�•�����•�������u���•�}�š�Œ�}phic river, as measured at Pakan.  There 
should be no significant increase in total annual average loads as 
measured by a 5-year trend assessment. There should also be no 
significant increase in loads over time when river flows are 
between 110-300 m3/s. 

 
Based on historical data (2010-2019), median annual loads from all EPCOR and ACRWC are 315 kg/day 
with 47% of that from stormwater; 31% from Gold Bar WWTP final effluent; 11% from Gold Bar Bypass; 
8% from ACRWC final effluent; and less than 3% from CSO effluent (Figure 1). Average annual 5-year total 
phosphorus loads in 2040 are estimated to be 317 kg/day, which is an increase of less than 1%, effectively 
remaining unchanged from historical loads. The gains from CSO management have largely been achieved 
and additional reductions are estimated to come from stormwater management strategies (LID 
implementation). Without LID practice implementation it is estimated that average 5-year TP loads in 
2040 would be 377 kg/day. These forecasts also account for estimated loading increases from 
orthophosphate addition to the drinking water distribution system for lead management. A review paper 
completed by EPCOR in 2018 suggested that total phosphorus loads could be increased 8-30 kg/day 
depending on how orthophosphate enters into stormwater and groundwater. Taking the average runoff 
value, we would expect future TP loads to remain within historical averages but will continue to monitor 
closely. 
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Figure 1. Historical Loads (2010-2019), Current Loads (2020 and 2021), and Future Load Projections 
(2022 �t 2040) of Total Phosphorus 

Table 2. Percent Contribution of Sources of TP Loading, and Percent Change of Annual Load by 2040. 

Source 
Historical (2010 - 2019) 

% of Annual Load 

% Change of Annual 
Load from Historical to 
5-year average in 2040 

SSO 47 <1 
CSO 3 -62 
GB Bypass 11 -13 
GB Final Effluent 31 10 
ACRWC 8 17 

Total 1 
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Total Ammonia  

Nitrogen is an essential plant nutrient, and in the form of ammonia, can be readily taken up by aquatic 
plants and algae and contribute to eutrophication. Ammonia can also be toxic to aquatic life, and has a 
chronic water quality guideline for the protection of aquatic life that is dependent upon temperature and 
pH.  Ammonia is produced by the decomposition of organic matter and loads within the City largely 
originate from wastewater treatment plants, and to a lesser extent, stormwater. Draft NSRSWQMF 
triggers are set at historical medians and 90th percentiles: 

 
 

Ammonia Target 

 

Total ammonia loads should not have an increasing trend 
as measured by 5-year trend assessment. There should also 
be no significant increase in loads over time when river 
flows are < 300 m3/s to reduce environmental effects when 
dilution is reduced. 

 
Based on historical data (2010-2019), annual loads of ammonia are largely (59%) from WWTP effluent 
(Goldbar WWTP - 36% and ACRWC - 23%) with stormwater comprising 19%, Gold Bar bypass comprising 
20%, and CSOs comprising the remaining 2%. Loads are largely evenly distributed through the year for 
WWTP effluent whereas storm runoff and bypass events typically happen between 60-90 times over a 
year. It is expected that annual average total ammonia loads will reduce by approximately 6% from 
historical values by 2040 with most of the gains coming from the implementation of LID practices. 
Although CSOs show the greatest reduction from historical averages, most of those reductions have 
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occurred through implementation of the previous TLP (2010-2019); in 2021 and 2022 CSO ammonia loads 
are < 0.5% of the annual ammonia load. In 2040, the average 5-year annual average load is estimated at 
1,134 kg/day whereas the average 5�tyear annual average load without LID implementation is estimated 
at 1,339 kg/day. 

 
Figure 2. Historical Loads (2010-2019), Current Loads (2020 and 2021), and Future Load Projections 
(2022 �t 2040) of Ammonia 

Table 3. Percent Contribution of Sources of Ammonia Loading, and Percent Change of Annual Load by 
2040. 

Source 
Historical (2010 �t 2019) 

% of Annual Load 

% Change of Annual 
Load from Historical to 
5-year average in 2040 

SSO 19 -21 
CSO 2 -82 
GB Bypass 20 -38 
GB Final Effluent 36 10 
ACRWC 23 17 

Total -6 
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Figure 3. Historical Loads (2010-2019), Current Loads (2020 and 2021), and Future Load Projections 
(2022 �t 2040) of Nitrate plus Nitrite 

It is expected that annual nitrate plus nitrite will increase by approximately 13% by 2040. In 2040 average 
annual 5-year loads are estimated at 4,723 kg/day whereas the average load without implementation of 
LID is estimated at 4,797 kg/day. The increased load over time is due to anticipated increase of WWTP 
loads due to population growth. 

Table 4. Percent Contribution of Sources of Nitrate plus Nitrite  Loading, and Percent Change of Annual 
Load by 2040. 

Source 

Historical (2010 �t 
2019) % of Total 

Annual Load 

% Change of Annual 
Load from Historical to 
5-year average in 2040 

SSO 8 20 
CSO <1 -70 

GB Bypass <1 -5 
GB Final Effluent 59 10 

ACRWC 32 17 
Total 13 
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