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State of the Watershed Report Water Quality Chapter

Provide a comprehensive summary of current water quality in the Red Deer River basin between 2011 and
2024, with a focus on recent years (2021-2024).

Primary Objectives

Inform the Integrated Watershed Management Plan.
Help guide local and regional water management decisions.
Educate and inform the public about the basin’s characteristics and pressures.

Context

Water quality is shaped by natural factors (e.g., geology, flow) and human activity (e.g., land use, flow
modification, effluent release).
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What We Assessed (the Parameters)

Data Source Key Parameter Groups

Alberta Government’s Water Quality Data Portal
(LTRN & TMN stations)
Total: 32 focal parameters

General: DO, pH, TSS — important for aquatic life
habitat

Nutrients: TN, TP, NHs, NOs — linked to ecosystem
productivity & eutrophication

lons/Metals/Pesticides: Cl, SO4, Al, Cu, 2,4-D, Dicamba,
MCPA — potential toxic effects

Data Period

Long-term data: 2011-2024

Pathogen: E. coli — indicator of fecal contamination

Focus on recent conditions: 2021-2024

Contaminants of Emerging Concern — No Data
Pathogens Several parameters were excluded because no data was

available:
Cryptosporidium and Giardia were detected in raw Personal Care Products & Pharmaceuticals (PCPP)
river water near Red Deer (2014-2025), but data Polybrominated Diphenyl Ethers (PBDE — fire retardants)
frequency was too low for long-term trend analysis Phthalates (found in plastics)

in this report. These are important areas for future monitoring.

Red Deer River Watershed Alliance (RDRWA) RDRWA Water Quality 2026 4/11




What We Assessed (the Data Analysis)

Plotting and Data Exploration (2021-2024
snapshot)

100 +————— Upper Extreme

Boxplots by flow season i
e High flow and open water (April to October) 8 o —
e Low flow and under ice (November to March)
Scatter plots focused on 2023

e Tributaries only

Compare to Guidelines (2021-2024 snapshot) Trend Analysis (2011-2024)

l+——— Lower Quartile

4 Whisker

10 +——— Lower Extreme

General Alberta Surface Water Quality Guidelines Mann-Kendall or Seasonal Mann-Kendall trend
for the Protection of: analysis over time
e Aquatic Life (PAL) ® Mainstem sites only
e Agricultural Use (Irrigation and Livestock ® Minimum data requirements
Watering) ® Special ‘censored’ test versions for data sets
® Recreation with non-detect values
RDRWA Water Quality Objectives (WQOs) e Monotonic trends over the time period were

identified
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Mainstem Upstream-to-Downstream Patterns

Main Pattern

Many water quality parameter concentrations
generally increase from upstream to downstream
along the Red Deer River Mainstem.

Especially true for ‘total’ or particle-associated
substances.

Notable Exception

Dissolved Oxygen is one parameter that decreases
from upstream to downstream.

Ammonia is highest at the Central Urbanizing and
Central Agriculture stations.
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Mainstem Trends Over Time
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Tributary Guideline Exceedances and Seasonal Variability
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Guideline Exceedance and Trend Summaries

Table 1: Summary of exceedances at Mainstem sites

Table 4: Summary of exceedances at Central Urbanizing tributary sites

Table 5: Summary of exceedances at Centfral Agriculiure tributary sites
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Conclusion & Next Steps

e The analysis confirms a general increase in guideline exceedances moving downstream in the mainstem,
highlighting the need for continued management of nutrient, ion, metal, and pathogen inputs from human

activity. Some tributaries have relatively high frequency of exceedances, especially in the Central Agriculture
WMZ.

® Potential causes of this pattern include municipal and industrial effluents, and both anthropogenic and

natural nonpoint source runoff (e.g., agricultural runoff, erosion in the badlands) along the mainstem.
e Also influenced by flow condition (less evident in winter).

e |ons (salts), metals, and pesticides follow the same upstream-to-downstream pattern as was previously
identified for nutrients. Several metals and some ions are increasing over time in the mainstem.

® Nolongterm increasing trends in nutrient parameters (TP, TDP, TN) in the mainstem
e Decline over time in dissolved oxygen upstream, but increasing at downstream sites

Findings will be used to develop the Integrated Watershed Management Plan.
Continued monitoring is crucial, especially for parameters with insufficient data.
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Thank You

Questions?
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