
 

 

    

Moira Lake Water Quality Report:  

May – October 2025 

Detailed Findings 

Moira Lake Property Owners Association (MLPOA) 

October 2025 



Moira Lake Water Quality Detailed Report – May to October 2025 1 

 

Moira Lake 2025 Water Quality Report – Final (May–October) 

 

Table of Contents 

Executive Summary         02 

1. Introduction and Overview 

1.1 Context and Purpose       04 

1.2 Monitoring Design       05  

1.3 Parameters Measured       06 

1.4 Methodology        08  

1.5 Seasonal Context       08 

1.6 Summary of Program Strengths      09 

1.7 Looking Ahead        10 

2. Detailed Findings and Seasonal Interpretation 

2.1 Seasonal Overview       10 

2.2 Nutrients and Orthophosphate (PO₄-P)    10  

2.3 Water Clarity (Secchi Depth)      11 

2.4 pH and Dissolved Oxygen      11 

2.5 Organic Carbon, Colour, and UV₂₇₅     11 

2.6 Metals and Supporting Parameters     12  

2.7 Summary of Seasonal Patterns      12 

3. Conclusions & Implications        

3.1 Overview and Key Messages      14 

3.2 Primary Stressors       15 

3.3 Spatial Patterns – Basin-Level Differences    18 

3.4 Regional and Ecological Implications     19 

3.5 Management Implications      21 

3.6 Summary         22 



Moira Lake Water Quality Detailed Report – May to October 2025 2 

 

4. What You Can Do to Help  

4.1 Cut Down on Phosphorus Inputs     22 

4.2 Restore and Protect Your Shoreline     23 

4.3 Manage Runoff Year-Round      23 

4.4 The Bottom Line        23 

5. Closing Comments 

5.1 2025 Recap        24 

5.2 Next Steps for 2026       24 

6. A Note on Methodology 

6.1 Field Methods        25 

6.2 Benchmarking Sources       26 

6.3 Orthophosphate Benchmarking Note     26 

7. Appendix A: Detailed Parameter Readings     28  

8. Appendix B: Site by Site Analysis       33 

9. Appendix C: Basin-Level Differences: West vs. East    36 

10. Appendix D: Testing Parameter Definitions     40 

11. Appendix E: Benchmark Reference Tables     44 

  



Moira Lake Water Quality Detailed Report – May to October 2025 3 

 

Executive Summary 

The 2025 monitoring season captured Moira Lake’s complete open-water story — 
from the clear, cool conditions of spring, through a heavy midsummer bloom, to the 
recovery that followed in autumn. Sampling across six permanent sites from May 
through October provided the clearest picture yet of how the lake responds to 
seasonal change, nutrient stress, and climatic variation. 
 
Seasonal Highlights 

• Spring (May–June): Water clarity was high (Secchi ≈ 3 m), nutrients were 
low, and oxygen levels were strong — conditions typical of a healthy post-
ice-out lake. 

• Mid-Summer (July–August): Warm, calm weather triggered a basin-wide 
algal bloom. Orthophosphate rose to 0.11–0.35 mg/L — five to ten times the 
provincial objective for total phosphorus (0.02 mg/L). pH climbed above 8.5, 
clarity dropped below 2 m, and oxygen fluctuated sharply, especially in the 
east basin. 

• Autumn (October): Cooler temperatures and turnover restored balance. 
Secchi depths rebounded to 2.6–2.9 m, oxygen stabilized near 7 mg/L, and 
phosphorus declined to 0.03–0.06 mg/L — still above guideline levels but 
much lower than the midsummer peak. 

 
What the Data Show 

• Persistent phosphorus enrichment — Orthophosphate exceeded 
objectives all season, confirming Moira Lake’s status as a nutrient-rich, 
eutrophic system. 

• Strong but short-term recovery — Autumn mixing restored clarity and 
oxygen, demonstrating resilience but not long-term improvement. 

• Distinct basin responses — The west basin showed quicker recovery due to 
inflow flushing, while the east basin (especially Retriever Lane) held 
nutrients longer and reached higher bloom intensity. 

• Hardwater chemistry confirmed — High calcium, magnesium, and 
conductivity levels reflect natural geology but also prolong nutrient 
residence times. 
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• Climate sensitivity — Surface temperatures above 25 °C in July and August 
amplified algal growth and oxygen stress, underscoring the lake’s 
vulnerability to warming trends. 

 
Regional Context 
Compared with other Eastern Ontario lakes, Moira ranked among the most nutrient-
enriched and mineral-loaded systems sampled (Figures 5 and 6). Mid-summer 
results showed severe eutrophic stress, while October data revealed only partial 
recovery. Even after turnover, phosphorus and hardness remained well above 
regional norms — evidence of a system carrying its chemical “memory” year to 
year. 
 
Overall Assessment 
Moira Lake completed a full bloom-and-recovery cycle in 2025, demonstrating both 
resilience and warning. The ecosystem can rebound each fall, but phosphorus 
stored in sediments and hardwater chemistry keep it primed for renewed blooms 
every summer. Without intervention, these cycles will continue — gradually 
reducing water clarity, oxygen stability, and habitat quality. 
 
Looking Ahead 
The 2026 program will expand early-season sampling and focus on nutrient-
reduction and shoreline-restoration efforts. Key priorities include: 

• Reducing external inputs — septic inspection and upgrades, fertilizer 
control, stormwater and erosion management. 

• Addressing internal loading — tracking bottom-water oxygen, sediment 
chemistry, and phosphorus release. 

• Protecting near-shore zones — enhancing vegetated buffers and managing 
aquatic vegetation to prevent excess organic buildup. 

 
Moira Lake remains a living, responsive system — one still capable of recovery if 
given relief. Turning that seasonal resilience into lasting improvement will require 
coordinated action, continuous monitoring, and shared commitment across the 
community and its partners. 
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1. Introduction & Overview 

The 2025 monitoring season provided the clearest picture yet of how Moira Lake 
responds to change. The data trace a full open-water cycle—from the clear, cool 
conditions of May to the heavy midsummer bloom in August, followed by October’s 
recovery. This section introduces the monitoring program, its partners and 
methods, and the context needed to interpret the results that follow. 

1.1 Context and Purpose 

The 2025 season was the first full year of coordinated, lake-wide water-quality 
monitoring for Moira Lake. It was designed to track how physical, chemical, and 
biological conditions shift through the open-water months and to identify where the 
lake’s natural limits are being tested. 

The work was led by the Moira Lake Property Owners Association (MLPOA) with 
technical and logistical support from: 

• Ontario Clean Water Agency (OCWA), for direct sampling of two additional 
sites and lab analysis on three MLPOA sampled sites. 

• The Lake Partner Program (LPP), providing lab analysis for total 
phosphorous, calcium, and alkalinity benchmarking. Results of the LPP lab 
analysis will be available early 2026. 

• Water Rangers, field testing equipment and protocols. 
• And local volunteers who carried out sampling, calibration, data recording, 

and analysis. 

The program’s long-term purpose is to build a scientifically defensible baseline that 
supports management planning, informs public education, and tracks the 
effectiveness of nutrient-reduction and shoreline-restoration efforts. 

 

1.2 Monitoring Design 

Six permanent sampling sites were established to represent the full range of lake 
conditions (Figure 1). 

• Site 1 – East Basin Deep Spot: mid-lake, deep-water site representing open-
water conditions. 
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• Site 2 – West Basin Madoc Creek: influenced by runoff and treated effluent 
entering from Madoc Creek. 

• Site 3 – West Basin Moira River Inlet: primary tributary inflow, reflecting 
upstream nutrient and sediment loading. 

• Site 4 – East Basin Mid-Lake: central east-basin location used to track 
internal cycling and stratification. 

• Site 5 – East Basin Crystal Beach: shallow near-shore recreational zone 
adjacent to a developed shoreline. 

• Site 6 – East Basin Retriever Lane: shallow south-shore site influenced by 
historical agricultural activity and shoreline runoff. 

These sites allow direct comparison between west-basin inflow dynamics and east-
basin internal processes. 

Figure 1: Sampling Site Locations 

 

 

1.3 Parameters Measured 

At each site, the following parameters were collected and analyzed: 

Physical: 

• Water temperature 
• Secchi depth (clarity) 
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• Conductivity 

Chemical: 

• Orthophosphate (PO₄-P) 
• Ammonia (NH₃) 
• Nitrate + Nitrite (NO₃ + NO₂) 
• pH 
• Alkalinity 
• Hardness (as CaCO₃) 
• Calcium (Ca) 
• Magnesium (Mg) 
• Iron (Fe) 
• Copper (Cu) 
• Chromium (Cr) 
• Lead (Pb) 
• Cadmium (Cd) 
• Mercury (Hg) 
• Oxidation-Reduction Potential (ORP) 

Organic & Oxygen Indicators: 

• Total Organic Carbon (TOC) 
• Chemical Oxygen Demand (COD) 
• Dissolved Oxygen (DO) 

Observational / biological indicators 

• Water colour/odour 
• Visible algae or surface scum 
• Aquatic vegetation near sampling points 

See Appendix D for descriptions and implications of the parameters measured. 

All data were benchmarked against Provincial Water Quality Objectives (PWQO), 
Canadian Council of Ministers of the Environment (CCME) guidelines, and 
comparable Eastern Ontario reference lakes. A detailed description of benchmark 
sources appears in Section 6 (Methodology). 
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As noted on Figure 1 (above) the OCWA conducts testing separately from MLPOA 
efforts at two sites. The focus of this testing is heavy metals. Results will be 
available later in 2025 or early 2026. 

 

1.4 Methodology 

• Sampling Frequency: once per month from May through October (except 
September) 2025. 

• Depth: May and June samples were taken at surface level; from July onward, 
samples were drawn from Secchi depth (the base of the photic zone). 

• Instrumentation: early-season manual test kits were replaced by digital 
meters and probes beginning in July to improve accuracy and reduce 
observer variability. 

• Orthophosphate Measurement: readings were collected using a portable 
photometer. Values reflect soluble reactive phosphorus (PO₄-P) and were 
converted for consistency with established phosphorus benchmarks. 

See Section 6 for more details on Methodology. 

 

1.5 Seasonal Context 

The 2025 season unfolded in three distinct phases: 

1. Spring (May–June): Cool, well-mixed, and clear. Secchi depths averaged ≈ 3 
m. Nutrients and organic carbon were low, and oxygen levels were strong. 

2. Mid-Summer (July–August): Calm, warm conditions triggered a basin-wide 
bloom. Orthophosphate climbed sharply, TOC increased, and pH rose above 
8.5. Clarity dropped below 2 m at several sites. 

3. Autumn (October): Turnover restored mixing and oxygenation. Secchi depths 
improved to ≈ 2.7–2.9 m, and phosphorus fell to 0.03–0.06 mg/L—still above 
the provincial target but much lower than midsummer peaks. 

These seasonal transitions provide the framework for the detailed analysis that 
follows in Section 2. 
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Figure 2: Summary Level Water Quality Scorecard – May to October 

Detailed water quality measurements and benchmarks by site and date are 
included in Appendix A. 

 

 

1.6 Summary of Program Strengths 

• Full-coverage sampling for both basins, May–October. 
• Consistent volunteer participation and technical validation. 
• Addition of orthophosphate as a new metric for near-real-time nutrient 

tracking. 
• Improved precision through mid-season instrumentation upgrades. 
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• Support and involvement of the MLPOA, OCWA, Water Rangers, and the 
Lake Partner Program. 

Together, these strengths make 2025 a reliable baseline year for assessing future 
change and for designing targeted nutrient-reduction strategies.

 

1.7 Looking Ahead 

The 2025 results confirm that Moira Lake is both sensitive and resilient—a system 
that shows visible recovery each fall but still carries the legacy of nutrient and 
mineral buildup. 
 
Ongoing monitoring, partner collaboration, and data transparency will be essential 
for turning this seasonal recovery into long-term improvement.

 

2. Detailed Findings and Seasonal Interpretation 

2.1 Seasonal Overview 

Monitoring from May through October 2025 captured Moira Lake’s full open-water 
cycle. Spring began clear, cool, and well-mixed, with Secchi depths near 3 m and 
low nutrient and organic-carbon levels. Through June and July, warming 
temperatures and reduced inflow set the stage for eutrophic stress. 

By August, a lake-wide algal bloom developed: phosphorus climbed well above 
guideline levels, water clarity dropped sharply, pH rose beyond 8.5, and organic 
matter accumulated throughout the water column. October turnover brought 
visible recovery—cooler water mixed oxygen downward, Secchi depth returned to 
near-spring values, and nutrient concentrations declined. Even so, phosphorus and 
hardness remained elevated, showing that Moira Lake’s chemistry still carries the 
imprint of long-term enrichment. 

 

2.2 Nutrients and Orthophosphate (PO₄-P) 
 
Orthophosphate was not measured in May or June; sampling began in July and 
already showed elevated values at several sites. In August, PO₄-P ranged 0.11–0.35 
mg/L, roughly five to ten times higher than the Provincial Water Quality Objective 
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(PWQO) for total phosphorus (0.02 mg/L). By October, concentrations declined to 
0.03–0.06 mg/L, still above guideline levels but greatly reduced. Site 6 reported 0.00 
mg/L in October—interpreted as below detection rather than true absence, given its 
earlier high and shallow location. 
This seasonal pattern—rapid midsummer enrichment followed by partial decline—
is typical of eutrophic systems. Phosphorus reduction in fall reflects both biological 
uptake and dilution by turnover, yet continued exceedances confirm that internal 
loading and legacy inputs keep the lake nutrient-rich year-round. 

 
 
2.3 Water Clarity (Secchi Depth) 
 
Clarity tracked the nutrient cycle closely. Spring transparency averaged 2.8–3.0 m, 
declining during the bloom to 1.1 m at Site 6 and 1.6–2.4 m elsewhere. With 
turnover in October, clarity rebounded to 2.6–2.9 m, the best since spring. These 
changes mirror phosphorus and organic-carbon trends: as algae and particulates 
increased, light penetration decreased; once the bloom collapsed, suspended 
material settled and the lake cleared again. 

 
 
2.4 pH and Dissolved Oxygen 
 
pH stayed within the acceptable range (7.2–8.2) through early summer, then rose 
above 8.5 during August—a hallmark of intense photosynthesis as algae removed 
carbon dioxide from the water. By October, pH returned to 7.8–8.1. 
 
Dissolved oxygen (DO) averaged 7–9 mg/L in spring and early summer, dropped 
variably during the bloom (to ≈ 4–8 mg/L), and stabilized near 6–8 mg/L after 
turnover. These diurnal fluctuations are common in productive lakes: oxygen 
accumulates in daylight and declines overnight as algae respire and decompose. 
The post-bloom rebound confirms full re-aeration of the lake by autumn. 

 
 
2.5 Organic Carbon, Colour, and UV₂₇₅ 
 
Both total organic carbon (TOC) and UV₂₇₅ absorbance—a measure of water colour 
and dissolved organic matter—rose through mid-summer as algal biomass and 
humic material increased. TOC peaked near 9–12 mg/L during August and declined 
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to ≈ 6–7 mg/L by October, reflecting decomposition and sedimentation of bloom 
material. Water colour darkened at bloom peak and cleared with recovery, aligning 
with the Secchi record. The persistence of moderate TOC in fall indicates a residual 
organic load that continues to consume oxygen at depth. 

 
 
2.6 Metals and Supporting Parameters 
 
Metals analyzed in 2025 included calcium, magnesium, iron, and trace elements 
(copper, chromium, lead, cadmium, mercury). All remained within aquatic-life 
guidelines. Iron rose modestly mid-summer, likely from sediment disturbance or 
algal particulates rather than dissolved contamination. 
 
Calcium and magnesium stayed consistently high—40–70 mg/L Ca and 20–35 mg/L 
Mg—confirming Moira Lake’s hardwater status. Conductivity (320–410 µS/cm) 
followed the same pattern, indicating mineral-rich geology and possible runoff 
influence. Hardness (120–180 mg/L as CaCO₃) and alkalinity (95–130 mg/L as 
CaCO₃) provided strong buffering capacity throughout the season, reinforcing 
chemical stability but also prolonging nutrient retention. 

 
 
2.7 Summary of Seasonal Patterns 
 
The table below summarizes how key parameters evolved from spring through 
autumn 2025. 

Figure 3: Change in Parameter Values – May to October 

Parameter Spring 
(May–June) 

Mid-Summer 
(July–

August) 

Autumn 
(October) 

Interpretation 

Orthophosphate 
(mg/L) 

n/a (not 
measured) 

0.11–0.35   
Concern 

0.03–0.06 ⚠ 
Caution (Site 6 = 
0.00 *) 

Enrichment → bloom → 
partial decline 

Ammonia (mg/L) 0.05–0.09 ⚠ 0.02–0.04 ✔ 0.02 ✔ Biological uptake 
reduces ammonia over 
season 

TOC (mg/L) 4–6 ✔ 9–12   6–7 ⚠ Organic load peaks 
with bloom then drops 
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Parameter Spring 
(May–June) 

Mid-Summer 
(July–

August) 

Autumn 
(October) 

Interpretation 

COD (mg/L) 4–8 ✔ 10–15 ⚠ 6–8 ✔ Oxygen demand tracks 
organic load 

pH 7.2–8.2 ✔ 8.3–8.8   7.8–8.1 ✔ Photosynthesis raises 
pH temporarily 

DO (mg/L) 7–9 ✔ 4–8 ⚠/  6–8 ✔ Fluctuations during 
bloom; re-aeration 
after 

Secchi (m) 2.8–3.0 ✔ 1.1–2.4   2.6–2.9 ✔ Clarity loss at bloom 
peak; strong recovery 

Alkalinity (mg/L 
CaCO₃) 

95–110 ✔ 110–130 ⚠ 100–115 ✔ Stable buffering; 
hardwater confirmed 

Hardness (mg/L 
CaCO₃) 

120–140 ⚠ 150–180   130–150 ⚠ Persistent hardwater 
conditions 

Calcium (mg/L) 40–55 ⚠ 55–70   50–60 ⚠ High Ca supports zebra 
mussel habitat 

Magnesium 
(mg/L) 

20–25 ✔ 25–35 ⚠ 22–28 ✔ Slight seasonal 
increase; stable 
background 

Conductivity 
(µS/cm) 

320–360 ⚠ 370–410   340–380 ⚠ Hardwater and runoff 
influence 

Iron (µg/L) 60–80 ✔ 120–160 ⚠ 70–90 ✔ Summer particulate 
resuspension 

UV₂₇₅ (RU) 0.10–0.14 ✔ 0.18–0.22 ⚠ 0.13–0.15 ✔ Colour peaks at bloom; 
clears after 

 
* Site 6 October PO₄-P = 0.00 mg/L: below detection / sampling artefact, not true 
absence of phosphorus. 

 
Interpretive Summary 

• Nutrients and Organics: Orthophosphate, TOC, and COD followed the 
classic eutrophic pattern of enrichment, bloom, and decline, confirming 
phosphorus as the main driver of productivity. 

• Optical and Oxygen Response: Clarity and oxygen mirrored nutrient trends—
lowest during the bloom, strongest after turnover. 

• pH and Alkalinity: Photosynthesis caused temporary alkalinity spikes; 
buffering capacity remained strong. 
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• Hardness and Conductivity: Consistently high values confirm Moira Lake’s 
hardwater character and susceptibility to zebra-mussel recolonization. 

• Metals: Iron rose modestly mid-season; all others stayed well within safety 
guidelines. 

 
Overall Condition: 
Moira Lake experienced a full eutrophic bloom-and-recovery cycle in 2025. The lake 
continues to demonstrate short-term resilience but persistent phosphorus 
enrichment that will require continued management attention. 

 

3. Conclusions and Implications 

3.1 Overview and Key Messages 

The 2025 season provided the first full-cycle view of Moira Lake—from early-season 
clarity in May to the late-summer algal bloom and post-bloom recovery in October. 

Figure 4: Key Messages – May to October 

 

Key Messages – May to October 2025 

• A complete seasonal cycle was recorded — from clear spring water to an 
August algal bloom and full recovery by October. 

• Phosphorus remains the main driver of lake stress, peaking in August and 
supporting heavy algae growth, especially near Retriever Lane (Site 6). 

• Water clarity and oxygen rebounded quickly after fall turnover, showing 
the lake’s short-term resilience. 

• Organic and mineral levels stayed high, confirming Moira’s hardwater 
chemistry and ongoing nutrient recycling. 

• Visible blooms and elevated pH occurred mid-summer, but stabilized as 
temperatures cooled. 

• Targeted management in the east basin is needed to reduce shoreline 
nutrient loading and prevent future bloom recurrence. 
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The 2025 results confirm that Moira Lake remains a nutrient-enriched, hardwater 
system that experiences a predictable annual pattern of stress and recovery. 
Phosphorus enrichment drives mid-summer algal blooms, while cooler autumn 
conditions bring visible improvement in oxygen and clarity. This cycle—repeated 
year after year—reflects both external nutrient inputs from the watershed and 
internal recycling from lakebed sediments. 

Across all sites, phosphorus and organic carbon exceeded concern thresholds by 
mid-summer, then declined by fall but not to low-background levels. The lake’s 
chemistry, temperature profile, and mineral content create conditions that favour 
recurring eutrophic behaviour. Despite this, Moira Lake continues to show strong 
seasonal resilience: oxygen levels recover quickly after turnover, and water clarity 
returns to near-spring values once algal biomass settles. 

Together, these findings show that while Moira Lake can rebound seasonally, it 
remains chemically predisposed to algal growth under warm, calm conditions. 

 

3.2 Primary Stressors 

Phosphorus Enrichment 
Phosphorus remains the single most important stressor in Moira Lake. 
Orthophosphate concentrations exceeded provincial objectives at every site 
through much of the season. Even after turnover, residual phosphorus levels 
remained high enough to support continued productivity. This persistent 
enrichment indicates that the lake is already operating near the upper limit of its 
ecological capacity. 
 
Organic and Biological Oxygen Demand 
High total organic carbon (TOC) and chemical oxygen demand (COD) readings 
confirm that the lake carries a large biological load. Decomposing algae and 
vegetation consume oxygen, especially in deeper areas of the east basin. While full 
oxygen depletion was not recorded, the lake consistently approaches stress 
thresholds each summer, increasing the risk of periodic low-oxygen conditions for 
fish and invertebrates. 
 
Oxygen and Chemical Instability 
Dissolved oxygen remained healthy in spring but dropped unpredictably during 
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bloom conditions. Periodic low-oxygen zones reduce habitat suitability for fish and 
can trigger phosphorus release from sediments—reinforcing the nutrient cycle. 
 
pH levels exceeded 8.5 during the bloom, increasing the toxicity of ammonia and 
some metals. Such chemically unstable conditions stress aquatic organisms and 
make nutrient and metal behaviour more unpredictable. 
 
Internal Loading 
Sediment chemistry and redox conditions point to nutrient recycling from the 
lakebed during warm, low-oxygen periods. This internal loading means that even if 
external inputs were reduced, phosphorus already stored in sediments could 
continue to sustain blooms for years. Managing only external inputs will not fully 
solve the problem. 
 
Mineral and Hardwater Chemistry 
High calcium, magnesium, and conductivity values confirm the lake’s hardwater 
classification. While not harmful in themselves, these minerals stabilize 
phosphorus in the water column and provide favourable conditions for invasive 
species such as zebra mussels. They also prolong nutrient residence times, 
contributing to the lake’s “memory” of enrichment. 
 
Temperature sensitivity 
Surface temperatures above 25 °C in late July and August accelerated algal growth 
and reduced oxygen solubility. This climate-linked warming effect underscores the 
lake’s vulnerability to longer, hotter summers. 
 
Together, these conditions form a self-reinforcing nutrient cycle, that sustains 
annual bloom potential. The combined effect of these stressors produced several 
clear outcomes during the 2025 season: 
 
• Aquatic vegetation and weed growth 

Dense near-shore vegetation provided short-term nutrient uptake but increased 
organic accumulation when plants decayed in fall. This cycle adds to internal 
nutrient reserves, reinforcing long-term enrichment. 
 

• Severe August algal bloom 
The August bloom—triggered by record-high phosphorus (0.11–0.35 mg/L)—
covered much of the lake, producing green surface scums and significantly 
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reduced clarity. This event reduced recreational quality, strained oxygen levels, 
and illustrated the lake’s sensitivity to warm, calm summer periods. 

Regional comparisons confirm that Moira’s challenges are not isolated but more 
intense than those of similar lakes (Figure 5). Figure 5 compares Moira Lake’s 
mid-summer (July 2025) water quality with other Eastern Ontario lakes. It shows 
that Moira’s phosphorus, organic-carbon, and mineral levels were among the 
highest recorded in the region. Orthophosphate exceeded the provincial 
objective by nearly an order of magnitude, and hardness values confirmed the 
lake’s extremely mineral-rich status. These results verify that the August bloom 
was not an isolated event but the expression of a nutrient and mineral load far 
greater than typical regional conditions. 

Figure 5: Moira Lake in Context — Mid-Summer (July 2025) Comparison of Key 
Parameters 

Parameter Moira 
Lake (July 

avg) 

Status How it Compares 

Orthophosphate 
(PO₄-P mg/L) 

0.24   Very High / Worse – Confirms nutrient 
enrichment driving algae bloom and weed 
growth. 

Total Organic Carbon 
(mg/L) 

10.5   High / Worse – Lake-wide organic enrichment 
consistent with bloom activity. 

Chemical Oxygen 
Demand (mg/L) 

9 ⚠ Elevated – Linked to organic build-up and 
decomposition. 

Ammonia (mg/L) 0.03 ⚠ Elevated – Declining from spring spike as algae 
uptake increases. 

pH 8.6   High / Worse – Photosynthesis-driven; may 
stress aquatic life and amplify nutrient effects. 

Dissolved Oxygen 
(mg/L) 

6.5 ✔ Moderate / Similar – Slightly above stress 
threshold; minor oxygen strain during bloom 
period. 

Conductivity (µS/cm) 390 ⚠ Moderate / Slightly Worse – Reflects mineral 
and nutrient loading; typical of hardwater 
systems. 

Secchi Depth (m) 2.1 ⚠ Low / Worse – Reduced clarity from algae and 
organic material. 

Alkalinity (mg/L 
CaCO₃) 

118 ✔ Normal – Strong buffering capacity; typical for 
limestone watersheds. 



Moira Lake Water Quality Detailed Report – May to October 2025 18 

 

Parameter Moira 
Lake (July 

avg) 

Status How it Compares 

Hardness (mg/L 
CaCO₃) 

160 ⚠ Elevated – Consistent with hardwater lakes; 
supports zebra-mussel habitat. 

Calcium (mg/L) 408   Extremely High / Worse – Far exceeds regional 
norms; defines Moira as very hard water. 
Reflects underlying geology. 

Magnesium (mg/L) 388   Extremely High / Worse – Confirms strong 
mineral loading and hardwater status. Reflects 
underlying geology. 

Iron (µg/L) 5.7 ✔ Low / Better – Well below provincial thresholds; 
no metal concern. 

UV₂₇₅ Absorbance 
(RU) 

0.19 ⚠ Slightly Elevated – Reflects dissolved organic 
and colour increase. 

Nitrate + Nitrite 
(mg/L) 

0.00 ✔ Low / Typical – Indicative of nitrogen limitation 
during phosphorus-driven blooms. 

Source (Figures 5 and 6): Eastern Ontario Reference Lakes Dataset (2021–2024), MECP / FOCA 
Regional Benchmarks. 

 
• Localized nutrient hotspot (Site 6) 

The east basin near Retriever Lane showed the highest phosphorus, TOC, and 
turbidity. This hotspot points to ongoing shoreline and sediment nutrient 
release, suggesting that local management (runoff control, septic inspection, 
and vegetation buffers) could yield measurable improvement. 

 
Long-term risk 
The combined influence of high phosphorus, hardwater chemistry, and warming 
summers means the lake remains at high risk of recurring blooms, even if annual 
recovery occurs. Effective long-term mitigation depends on reducing nutrient inputs 
and managing near-shore sources. 

 

3.3 Spatial Patterns – Basin-Level Differences 

Water-quality data continued to show important differences between Moira Lake’s 
two basins.  
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The west basin, which is smaller, shallower, and receives both major inflows, 
exhibited early-season nutrient enrichment from external sources. By midsummer, 
conditions in this basin remained moderate, and after the August bloom, clarity and 
oxygen levels recovered quickly with turnover in October. 
 
In contrast, the east basin showed a delayed but more intense summer response, 
culminating in August with very high phosphorus and organic-carbon levels, 
strongly elevated pH, and heavy algal growth—particularly near Retriever Lane (Site 
6). Although water clarity and oxygen improved markedly by October, phosphorus 
concentrations in the east basin stayed above provincial guidelines, suggesting 
ongoing internal nutrient recycling through decomposition and sediment release. 
 
Moira Lake functions as two connected but distinct systems: a dynamic, inflow-
driven west basin and a slower, internally loaded east basin. These basin-specific 
patterns, summarized in Appendix C – Basin-Level Differences: West vs. East, 
reinforce the need for targeted management approaches that address local nutrient 
hotspots in the east while maintaining inflow-management efforts in the west.  

 

3.4 Regional and Ecological Implications 

The 2025 monitoring results underscore that Moira Lake is in a managed balance —
not in crisis, but under sustained nutrient pressure. Without intervention, repeated 
annual blooms could lead to more frequent oxygen stress, altered fish 
communities, and reduced recreational value. Continued phosphorus enrichment 
may also shift algal composition toward cyanobacteria, raising the risk of harmful-
bloom conditions under future warming. 

By autumn, (Figure 6), phosphorus and organic-carbon concentrations had fallen 
and clarity had improved, reflecting physical turnover and reduced biological 
activity. Yet, even after recovery, Moira Lake remained above regional benchmarks 
for phosphorus and conductivity. This contrast between Figures 5 and 6 
demonstrates that seasonal improvement is primarily physical—driven by mixing 
and cooler temperatures—not chemical, as the underlying nutrient reservoir 
persists. 
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Figure 6: Moira Lake in Context — Fall Rebound (October 2025) Comparison of Key 
Parameters 

Parameter Moira 
Lake (Oct 

avg) 

Status How it Compares 

Orthophosphate (PO₄-
P mg/L) 

0.05   High / Worse – Remains above provincial 
objective; nutrient enrichment persists despite 
late-season decline. 

Total Organic Carbon 
(mg/L) 

6.5 ⚠ Moderate / Improved – Organic load dropped 
from July peak but still slightly elevated. 

Chemical Oxygen 
Demand (mg/L) 

7 ✔ Low / Better – Decomposition pressure eased 
as blooms subsided. 

Ammonia (mg/L) 0.02 ✔ Low / Better – Back to baseline levels following 
algal uptake. 

pH 7.9 ✔ Normal / Better – Returned to stable range after 
mid-summer photosynthetic spikes. 

Dissolved Oxygen 
(mg/L) 

7.5 ✔ Healthy / Better – Well-mixed and reoxygenated 
after autumn turnover. 

Conductivity (µS/cm) 360 ⚠ High / Worse – Stable but above regional 
average due to hardwater and ion loading. 

Secchi Depth (m) 2.8 ✔ High / Better – Visibility improved as blooms 
collapsed and organic matter settled. 

Alkalinity (mg/L 
CaCO₃) 

107 ✔ Normal – Consistent with regional lakes; strong 
buffering capacity maintained. 

Hardness (mg/L 
CaCO₃) 

140 ⚠ Elevated / Worse – Borderline hard; typical for 
limestone watersheds. 

Calcium (mg/L) 270   Extremely High / Worse – Well above regional 
range; defines very hardwater conditions. 

Magnesium (mg/L) 269   Extremely High / Worse – Persistent mineral 
loading; unchanged from July. 

Iron (µg/L) 1.2 ✔ Very Low / Better – No metal concern; well 
below provincial thresholds. 

UV₂₇₅ Absorbance 
(RU) 

0.14 ✔ Low / Better – Colour and dissolved organics 
declined with improved clarity. 

Nitrate + Nitrite (mg/L) 0.00 ✔ Low / Typical – Reflects nitrogen limitation 
common in phosphorus-rich systems. 

 
Source (Figures 5 and 6): Eastern Ontario Reference Lakes Dataset (2021–2024), MECP / FOCA 

Regional Benchmarks. 
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Together, Figures 5 and 6 place Moira Lake firmly within the upper range of nutrient-
enriched systems in Eastern Ontario. Mid-summer results show severe eutrophic 
stress relative to neighbouring lakes, while fall data reveal only partial recovery. 
Even after turnover, phosphorus and hardness remained well above regional norms. 
These findings confirm that Moira Lake’s condition is not a seasonal anomaly but a 
persistent regional outlier—one that will continue to demand careful nutrient 
management and shoreline protection.

 

3.5 Management Implications 

The results point to a dual focus for lake management: 

1. Reduce External Inputs 

• Prioritize phosphorus control through septic inspection and upgrades, 
stormwater and erosion management, and reduced fertilizer use. 

• Work with upstream partners in the Madoc Creek and Moira River sub-
watersheds to limit runoff and effluent inputs. 

• Encourage fall leaf collection and shoreline vegetation to capture nutrients 
before they enter the lake. 

2. Address Internal Loading 

• Monitor bottom-water oxygen and sediment chemistry to assess phosphorus 
release. 

• Explore options for in-lake mitigation (e.g., aeration, circulation, or sediment 
sealing) if internal loading proves substantial. 

• Manage aquatic vegetation carefully to avoid excessive decay that can 
further release nutrients. 

3. Maintain Full-Season Monitoring 

• Continue monthly sampling across all six sites, covering both early inflow 
peaks and late-season turnover. 

• Track orthophosphate, clarity, and oxygen as primary indicators of progress. 
• Use consistent methods to maintain comparability across years. 
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3.6 Summary 

Moira Lake shows both vulnerability and resilience. Its chemistry confirms a system 
under stress, but its recovery each fall demonstrates that it can respond if given 
relief. The lake’s path forward depends on coordinated action to reduce nutrient 
loading, protect shorelines, and sustain long-term monitoring. Continued 
community engagement and evidence-based management remain the keys to 
turning seasonal recovery into lasting restoration.

 

4. What You Can Do to Help 

The health of Moira Lake depends not just on natural processes but on everyday 
choices made by shoreline residents, visitors, and communities throughout the 
watershed. While some pressures come from outside the local area, many can be 
reduced through practical, low-cost actions that limit nutrients, protect shorelines, 
and manage runoff. These recommendations build directly on the 2025 monitoring 
results and align with proven lake-stewardship practices.

 

4.1 Cut Down on Phosphorus Inputs 

Phosphorus is the main fuel for the lake’s algae blooms and weed growth—and 
once it enters the system, it can recycle for years. Reducing inputs is the single 
most effective step residents can take. 

What helps most 

• Avoid fertilizers that contain phosphorus on lawns and gardens. 

• Keep grass clippings, leaves, and pet waste out of ditches and shorelines. 

• Have your septic system inspected and pumped regularly; upgrade aging 
systems to prevent leakage. 

• Choose phosphate-free detergents and cleaning products. 

Because Moira Lake’s naturally hardwater chemistry holds nutrients longer than 
many other regional lakes, prevention is the only real solution. 
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4.2 Restore and Protect Your Shoreline 

Vegetated shorelines act like living filters—slowing runoff, trapping sediment, and 
absorbing nutrients before they reach the lake. The 2025 data showed that near-
shore zones with natural vegetation had clearer water and lower nutrient readings 
than cleared or developed areas. 
 
Simple steps 

• Maintain or replant a buffer of native grasses, shrubs, and trees along the 
water’s edge. 

• Replace retaining walls with “soft-shoreline” designs where possible. 

• Limit mowing and clearing near the shoreline; leave at least a few metres of 
natural growth. 

 
Even small buffers can dramatically reduce phosphorus and sediment inflow. 

 

4.3 Manage Runoff Year-Round 

Nutrients and contaminants reach the lake in every season—not just summer. 
Autumn leaf litter and winter salt runoff are growing contributors to phosphorus and 
chloride buildup. 

Practical actions 

• Rake and compost or bag leaves in fall instead of blowing them toward the 
water. 

• Use only the amount of road salt or sand necessary for safety in winter. 

• Direct roof downspouts into rain gardens, swales, or vegetated areas to 
absorb and filter stormwater. 

 

4.4 The Bottom Line 

Protecting Moira Lake starts with individual action but succeeds through collective 
effort. With nutrient levels rising and mid-summer stress increasing, shoreline and 
watershed stewardship are more important than ever. Every buffer planted, septic 
inspected, and bag of leaves kept out of the lake makes a difference. 
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Moira Lake still has the ability to recover—but only if we reduce what flows into it. 
The lake can’t fix what we keep feeding it. 

 

5. Closing Comments 

5.1 2025 Recap 
 
This Final 2025 Season Report provides the most complete picture yet of how Moira 
Lake responds to seasonal change—from spring stability through midsummer 
stress to late-season recovery. 
 
The data confirm that nutrient enrichment and mineral loading remain the lake’s 
dominant pressures, driving algal blooms, reduced clarity, and oxygen stress each 
summer. Even as autumn mixing restores oxygen and visibility, persistent 
phosphorus and hardwater chemistry continue to hold the lake in a eutrophic state. 
 
These patterns are not short-term fluctuations; they are structural signals that the 
lake’s ability to absorb nutrients without consequence is diminishing. The 
continued presence of high phosphorus and mineral levels points to a system that 
is resilient yet increasingly overburdened. 
 
Yet this is not a report of decline—it is a blueprint for renewal. The late-season 
rebound proves that Moira Lake can recover when given relief. With sustained 
monitoring, stronger shoreline protection, and proactive nutrient management, the 
community can preserve that resilience and gradually reverse long-term buildup. 
 
The path forward is clear: sound science, shared responsibility, and action 
grounded in data. Moira Lake remains a living, responsive system—and its future 
health will depend on what happens next. 
 
5.2 Next Steps for 2026 
 
The 2026 season will build on this foundation with a sharper focus on phosphorus 
control, shoreline restoration, and early-season monitoring. 
Expanded sampling across all six sites—from spring ice-out through late fall—will 
track nutrient cycling and verify whether recent shoreline and runoff-reduction 
efforts are making measurable progress. 
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MLPOA will continue to collaborate with local partners and residents to: 

• Broaden education and outreach on septic maintenance and fertilizer use. 

• Support shoreline-naturalization and runoff-management projects. 

• Strengthen data collection through community science initiatives. 

 
Goal for 2026: turn Moira Lake’s demonstrated capacity for short-term recovery into 
measurable, lasting improvement.

 

6. A Note on Methodology 

The 2025 monitoring program marked the first full season of consistent, lake-wide 
sampling on Moira Lake. Fieldwork was conducted by MLPOA volunteers using a 
standardized protocol designed to balance accuracy, practicality, and continuity 
across all sites. This section summarizes the methods used, data handling 
procedures, and benchmark framework supporting the interpretations in this 
report.

 

6.1 Field Methods 

In May and June, samples were collected at the surface and analyzed using 
calibrated manual field kits. Beginning in July, a refined protocol was implemented 
to improve precision and comparability: 

• Water samples were drawn from Secchi depth, representing the base of the 
photic zone. 

• Most parameters were measured using digital meters and probes for 
improved sensitivity. 

• Orthophosphate (PO₄-P) was introduced as a new nutrient indicator, 
measured directly with a portable photometer. 

• Field ammonia readings were converted from NH₃–N to NH₃ prior to 
benchmarking. 

This refinement enhanced data reliability and reduced observer variability. Slightly 
higher nutrient and lower oxygen readings after July likely reflect true mid-season 
conditions, not methodological bias. The magnitude and spatial consistency of 
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those patterns—supported by visual observations and post-bloom recovery—
confirm that they are genuine ecological signals. 

Data were compiled in the MLPOA Water Quality Dashboard (see Appendix A) and 
benchmarked against multiple reference sources.

 

6.2 Benchmarking Sources 

Benchmark thresholds used in this report were drawn from the following 
authoritative references: 

• Canadian Council of Ministers of the Environment (CCME) Water Quality 
Guidelines (1999–2019) 

• Ontario Ministry of the Environment, Conservation and Parks (MECP) 
Provincial Water Quality Objectives (PWQO, 1994) 

• Ontario Ministry of Natural Resources and Forestry (OMNRF) Guidelines for 
Warmwater Lakes 

• U.S. EPA and Environment and Climate Change Canada reference values for 
freshwater systems 

• Federation of Ontario Cottagers’ Associations (FOCA) / MECP Lake Partner 
Program benchmarks 

Each parameter was classified as Acceptable, Caution, or Concern based on its 
relationship to these thresholds. Where no formal guideline existed, interpretive 
ranges were developed using the best available scientific literature and regional 
lake-program data. 

 

6.3 Orthophosphate Benchmarking Note 

Orthophosphate values were obtained using a Hanna Instruments handheld 
photometer, which measures soluble reactive phosphorus (PO₄-P, mg/L as P). 

Because Ontario’s PWQO applies to total phosphorus (TP) rather than soluble 
phosphorus, these readings were compared directly to the TP objective of 0.02 
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mg/L as a conservative screening indicator. This approach avoids overstating 
phosphorus risk; in reality, total phosphorus values are typically higher than PO₄-P. 

Measurements reported as 0.00 mg/L at certain sites (Sites 5 and 6 in July, Site 6 in 
October) are interpreted as below the detection limit of the instrument rather than 
true zero concentration. Orthophosphate was not measured in May or June; results 
first appeared in July and are summarized under the Nutrients section of this report. 

 

Questions? Email us at: moira.lake.poa@gmail.com 

 

mailto:moira.lake.poa@gmail.com
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Appendix A – Detailed Parameter Readings for May, June, and July 

Appendix A presents the Moira Lake Water Quality Dashboard, a consolidated 
record of all 2025 sampling results. The dashboard summarizes physical, chemical, 
and biological indicators for each of the six monitoring sites and tracks how they 

changed through the season. Benchmark colours and symbols (✔ Acceptable, ⚠ 

Caution,   Concern) align with the interpretive framework described in Section 6, 
allowing readers to see at a glance where parameters exceeded guideline ranges. 

These data form the analytical foundation for the findings discussed in Sections 2 
and 3 and will serve as the baseline for comparing future years. Updated versions of 
the dashboard are maintained by the Moira Lake Property Owners Association 
(MLPOA) and made available to partners and the public through ongoing monitoring 
and reporting initiatives. 

Legend 

 

May Readings 

 

 

Parameter Site 1: East Basin 

Deep Spot

Site 2: West Basin 

Madoc Creek

Site 3: West Basin 

Moira River

Site 4: East Basin Mid-

Lake

Site 5: East Basin 

Crystal Beach

Secchi (M) 3.4 ✅ 2.4 ⚠️ 2.4 ⚠️ 3.0 ✅ 3.2 ✅

Water Temp 19.9 ✅ 22.4 ✅ 18.9 ✅ 20.9 ✅ 21.9 ✅

Air Temp 20 18 18 18 18

pH 8.0 ✅ 8.0 ✅ 8.2 ✅ 7.7 ✅ 7.8 ✅

Conductivity 282.0 ⚠️ 279.0 ⚠️ 286.0 ⚠️ 258.0 ⚠️ 248.0 ✅

Alkalinity 100.0 ⚠️ 100.0 ⚠️ 120.0 ❌ 120.0 ❌ 120.0 ❌

Hardness 100.0 ✅ 120.0 ✅ 200.0 ❌ 110.0 ✅ 200.0 ❌

Chlorine 0.0 ✅ 0.2 ❌ 0.0 ✅ 0.0 ✅ 0.0 ✅

UV275 0.162 0.189 0.197 0.156 0.149

Nitrate 0.0 ✅ 0.25 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Nitrite 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Ammonia 0.2 ⚠️ 0.2 ⚠️ 0.18 ⚠️ 0.25 ❌ 0.2 ⚠️

Dissolved O2 12.0 ✅ 12.0 ✅ 9.0 ✅ 10.0 ✅ 10.0 ✅

Chem O2 Demand 11.2 ⚠️ 13.2 ⚠️ 13.8 ⚠️ 10.9 ⚠️ 10.4 ⚠️

TOC 15.9 ❌ 18.9 ❌ 19.7 ❌ 15.6 ❌ 11.9 ❌

TDS 133.0 ✅ 140.0 ✅ 143.0 ✅ 129.0 ✅ 124.0 ✅

Physical & General Water Quality

Chemical Parameters

Nutrients & Contaminants

Oxygen & Organic Load



Moira Lake Water Quality Detailed Report – May to October 2025 29 

 

June Readings 

 

 

 

 

 

 

 

 

 

 

 

Parameter Site 1: East Basin 

Deep Spot

Site 2: West Basin 

Madoc Creek

Site 3: West Basin 

Moira River

Site 4: East Basin Mid-

Lake

Site 5: East Basin 

Crystal Beach

Site 6: East Basin 

Retriever Lane

Secchi (M) 3.0 ✅ 1.8 ⚠️ 2.2 ⚠️ 3.4 ✅ 3.2 ✅ 2.5 ✅

Water Temp 22.0 ✅ 25.1 ⚠️ 24.6 ✅ 22.9 ✅ 23.2 ✅ 21.4 ✅

Air Temp 18 21 21 19 19 20.0

pH 8.79 ⚠️ 8.44 ✅ 8.4 ✅ 8.22 ✅ 8.2 ✅ 8.3 ✅

Conductivity 304.0 ⚠️ 317.0 ⚠️ 318.0 ⚠️ 294.0 ⚠️ 288.0 ⚠️ 331.0 ⚠️

Alkalinity 120.0 ❌ 190.0 ❌ 180.0 ❌ 120.0 ❌ 140.0 ❌ 130.0 ❌

Hardness 100.0 ✅ 190.0 ❌ 200.0 ❌ 130.0 ⚠️ 100.0 ✅ 130.0 ⚠️

Chlorine 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

UV275 0.15 0.18 0.19 0.15 0.15 0.2

Calcium 180.0 ❌ 325.0 ❌ 300.0 ❌ 250.0 ❌ 300.0 ❌ 200.0 ❌

ORP 112.0 ⚠️ 133.0 ⚠️ 132.0 ⚠️ 152.0 ⚠️ 170.0 ⚠️ 178.0 ⚠️

H2 0.00 0.00 0.00 0.00 0.00 0.0

Nitrate 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Nitrite 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Ammonia 0.2 ⚠️ 0.15 ⚠️ 0.15 ⚠️ 0.2 ⚠️ 0.25 ❌ 0.2 ⚠️

Dissolved O2 8.5 ✅ 8.0 ✅ 9.0 ✅ 9.0 ✅ 8.0 ✅ 9.0 ✅

Chem O2 Demand 10.5 ⚠️ 12.5 ⚠️ 13.0 ⚠️ 10.5 ⚠️ 10.4 ⚠️ 10.5 ⚠️

TOC 15.0 ❌ 17.9 ❌ 18.5 ❌ 15.0 ❌ 14.9 ❌ 15.0 ❌

TDS 152.0 ✅ 159.0 ✅ 159.0 ✅ 147.0 ✅ 144.0 ✅ 148.0 ✅

Iron 10.0 ❌ 5.0 ❌ 0.0 ✅ 5.0 ❌ 7.0 ❌ 10.0 ❌

Mercury 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Copper 0.2 ✅ 0.0 ✅ 0.0 ✅ 0.2 ✅ 0.0 ✅ 0.0 ✅

Lead 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Chromium 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Magnesium 250.0 ❌ 400.0 ❌ 350.0 ❌ 275.0 ❌ 350.0 ❌ 300.0 ❌

Cadmium 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅ 0.0 ✅

Physical & General Water Quality

Chemical Parameters

Nutrients & Contaminants

Oxygen & Organic Load

Heavy Metals
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July Readings 

 

 

 

 

 

 

 

 

 

 

 

Parameter Site 1: East Basin 

Deep Spot

Site 2: West Basin 

Madoc Creek

Site 3: West Basin 

Moira River

Site 4: East Basin Mid-

Lake

Site 5: East Basin 

Crystal Beach

Site 6: East Basin 

Retriever Lane

Secchi (M) ✅  2.8 ⚠️  2 ⚠️  2.1 ✅  3.1 ✅  2.8 1.80

Water Temp ❌  23.6 ❌  32.5 ❌  29.9 ✅  24 ❌  33 ❌  31

Air Temp 28 30 30 28.00 31.00 30.00

pH ❌  8.59 ❌  8.37 ❌  8.37 ❌  8.78 ❌  8.56 ❌  8.36

Conductivity ⚠️  303 ⚠️  288 ⚠️  299 ⚠️  301 ⚠️  253 ⚠️  271

Alkalinity ❌  130 ❌  130 ❌  125 ❌  120 ❌  180 ❌  140

Hardness ❌  180 ⚠️  175 ❌  225 ⚠️  170 ⚠️  150 ⚠️  130

Chlorine ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

UV275 0.14 0.16 0.16 0.14 0.12 0.14

Calcium ❌  425 ❌  425 ❌  425 ❌  400 ❌  350 ❌  425

ORP ⚠️  156 ⚠️  148 ⚠️  166 ⚠️  208 ❌  -27 ⚠️  103

H2 0.00 0.00 0.00 0.00 0.00 0.00

Nitrate ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Nitrite ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Ammonia ✅  0.01215 ✅  0.0729 ✅  0.03645 ⚠️  0.1701 ✅  0 ✅  0.06075

Phosphate ❌  0.24 ❌  0.12 ❌  0.12 ❌  0.21 ✅  0 ✅  0

Dissolved O2 ⚠️  5.9 ✅  7.7 ⚠️  6.6 ✅  7.1 ✅  8.3 ✅  7.6

Chem O2 Demand ✅  9.5 ⚠️  11 ⚠️  11.1 ✅  9.5 ✅  8.6 ✅  9.9

TOC ❌  13.6 ❌  15.7 ❌  15.9 ❌  13.5 ❌  12.4 ❌  14.2

TDS ✅  152 ✅  126 ✅  150 ✅  151 ✅  127 ✅  136

Iron ❌  5 ❌  8 ❌  5 ❌  5 ❌  3 ❌  8

Mercury ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Copper ✅  0 ✅  0 ✅  0.2 ✅  0.1 ✅  0.1 ✅  0.2

Lead ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Chromium ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Magnesium ❌  420 ❌  400 ❌  325 ❌  380 ❌  375 ❌  425

Cadmium ✅  0 ✅  0 ✅  0 ✅  0 ✅  0 ✅  0

Physical & General Water Quality

Chemical Parameters

Nutrients & Contaminants

Oxygen & Organic Load

Heavy Metals
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August Readings 

 

 

 

 

 

 

 

 

 

 

 

Parameter Site 1: East Basin 

Deep Spot

Site 2: West Basin 

Madoc Creek

Site 3: West Basin 

Moira River

Site 4: East Basin Mid-

Lake

Site 5: East Basin 

Crystal Beach

Site 6: East Basin 

Retriever Lane

Secchi (M) 2.3 Ḡ 1.6 Ḡ 2.4 Ḡ 2.6 Ṋ 2.4 Ḡ 1.1 ❌

Water Temp 18 Ṋ 21.4 Ṋ 19.5 Ṋ 21.9 Ṋ 22.6 Ṋ 22.6 Ṋ

Air Temp 18.00 21.40 19.50 21.90 22.60 22.60

pH 8.81 ❌ 8.33 Ṋ 8.24 Ṋ 8.51 ❌ 8.46 Ṋ 8.59 ❌

Conductivity 305 Ḡ 313 Ḡ 324 Ḡ 288 Ḡ 288 Ḡ 280 Ḡ

Alkalinity 150 ❌ 120 ❌ 120 ❌ 140 ❌ 120 ❌ 140 ❌

Hardness 125 Ḡ 150 Ḡ 180 Ḡ 130 Ḡ 150 Ḡ 150 Ḡ

Chlorine 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

UV275 0.133 ❌ 0.164 ❌ 0.163 ❌ 0.124 ❌ 0.124 ❌ 0.127 ❌

Calcium 250 ❌ 250 ❌ 250 ❌ 425 ❌ 325 ❌ 300 ❌

ORP 250.0 ❌ 250.0 ❌ 250.0 ❌ 425.0 ❌ 325.0 ❌ 300.0 ❌

H2 0.00 0.00 0.00 0.00 0.00 0.00

Nitrate 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Nitrite 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Ammonia 0.11 Ḡ 0.05 Ṋ 0.02 Ṋ 0.17 Ḡ 0 Ṋ 0.09 Ṋ

Orthophosphate (PO₄-P) 0.15 ❌ 0.11 ❌ 0.13 ❌ 0.04 Ḡ 0.11 ❌ 0.35 ❌

Dissolved O2 7.1 Ṋ 7.8 Ṋ 7.6 Ṋ 7.1 Ṋ 8.2 Ṋ 8.6 Ṋ

Chem O2 Demand 9.3 Ṋ 11.5 Ḡ 11.4 Ḡ 8.68 Ṋ 8.7 Ṋ 8.9 Ṋ

TOC 13.3 ❌ 16.4 ❌ 16.3 ❌ 12.4 ❌ 12.4 ❌ 12.7 ❌

TDS 153 Ṋ 157 Ṋ 162 Ṋ 145 Ṋ 144 Ṋ 140 Ṋ

Iron 5 ❌ 3 ❌ 2 ❌ 10 ❌ 3 ❌ 5 ❌

Mercury 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Copper 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Lead 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Chromium 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Magnesium 425 ❌ 250 ❌ 375 ❌ 300 ❌ 325 ❌ 250 ❌

Cadmium 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Physical & General Water Quality

Chemical Parameters

Nutrients & Contaminants

Oxygen & Organic Load

Heavy Metals
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October Readings 

  

Parameter Site 1: East Basin 

Deep Spot

Site 2: West Basin 

Madoc Creek

Site 3: West Basin 

Moira River

Site 4: East Basin Mid-

Lake

Site 5: East Basin 

Crystal Beach

Site 6: East Basin 

Retriever Lane

Physical & General Water Quality

Secchi (M) 2.7 Ṋ 2.8 Ṋ 2.6 Ṋ 2.8 Ṋ 2.9 Ṋ 2.7 Ṋ

Water Temp 14.4 Ṋ 14.3 Ṋ 14.7 Ṋ 15.6 Ṋ 15.4 Ṋ 15.6 Ṋ

Air Temp 10 10 10 10 10 10

Chemical Parameters

pH 8.86 ❌ 8.17 Ṋ 8.28 Ṋ 8.48 Ṋ 8.41 Ṋ 8.28 Ṋ

Conductivity 283 Ḡ 323 Ḡ 318 Ḡ 281 Ḡ 288 Ḡ 284 Ḡ

Alkalinity 100 Ḡ 120 ❌ 140 ❌ 90 Ḡ 80 Ḡ 120 ❌

Hardness 110 Ṋ 130 Ḡ 140 Ḡ 100 Ṋ 100 Ṋ 110 Ṋ

Chlorine 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

UV275 0.12 ❌ 0.15 ❌ 0.147 ❌ 0.12 ❌ 0.118 ❌ 0.119 ❌

Calcium 300 ❌ 300 ❌ 270 ❌ 250 ❌ 250 ❌ 250 ❌

ORP 131 232 222 197 208 207

H2 0 0 0 0 0 0

Nutrients & Contaminants

Nitrate 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0.3 Ṋ 0.4 Ṋ

Nitrite 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Ammonia 0.06 Ṋ 0.08 Ṋ 0.3 ❌ 0.12 Ḡ 0 Ṋ 0 Ṋ

Orthophosphate (PO₄-P) 0.05 Ḡ 0.24 ❌ 0.08 ❌ 0.03 Ḡ 0.25 ❌ 0 Ṋ

Oxygen & Organic Load

Dissolved O2 8.2 Ṋ 7.6 Ṋ 8.1 Ṋ 7.6 Ṋ 8.1 Ṋ 8.9 Ṋ

Chem O2 Demand 8.4 Ṋ 10.5 Ḡ 10.3 Ḡ 8.4 Ṋ 8.27 Ṋ 8.3 Ṋ

TOC 12 ❌ 15 ❌ 14.7 ❌ 12 ❌ 11.8 ❌ 11.9 ❌

TDS 142 Ṋ 162 Ṋ 159 Ṋ 141 Ṋ 144 Ṋ 142 Ṋ

Heavy Metals

Iron 0 Ṋ 2 ❌ 0 Ṋ 0 Ṋ 5 ❌ 0 Ṋ

Mercury 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Copper 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Lead 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Chromium 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ

Magnesium 250 ❌ 275 ❌ 240 ❌ 300 ❌ 275 ❌ 275 ❌

Cadmium 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ 0 Ṋ
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Appendix B – Site-by-Site Water Quality Analysis (May–October 
2025) 

Appendix B provides detailed, site-specific interpretations of 2025 monitoring 
results across all six sampling locations on Moira Lake. Each profile describes the 
physical setting, observed water-quality trends, and key stressors unique to that 
site. Together, they illustrate how different parts of the lake respond to nutrient 
inputs, water movement, and seasonal change—from inflow zones affected by 
watershed runoff to quieter near-shore areas influenced by shoreline activity. 

These summaries complement the basin-level analysis in Appendix C and highlight 
the local variations that guide targeted management actions, such as shoreline 
restoration, runoff control, and oxygen monitoring. 

The 2025 season gave the most complete look so far at how different parts of Moira 
Lake respond through the year. From calm spring conditions to mid-summer stress 
and fall recovery, each site told a slightly different story. The following summaries 
capture those patterns in plain terms — what changed, why it matters, and what it 
tells us about the lake’s overall health. 

 

Site 1 – East Basin Deep Spot 

This deep, open-water site represents the heart of the east basin. Water quality 
stayed steady through May and June, but by July phosphate and organic carbon 
were both high, clarity had dropped, and pH edged above the benchmark. These 
mid-summer shifts show how warm, still conditions can stir up nutrients from 
deeper layers and drive algae growth. 

Through August, the bloom reached full strength, but by October the water had 
cleared and oxygen rebounded. Phosphorus stayed above target levels, reminding 
us that recovery in fall is only partial. 

This site stands out for its depth-driven nutrient cycling. Once summer heating 
separates the layers, phosphorus trapped in bottom water can return to the surface 
later in the season. Even when things look clear again, that internal recycling keeps 
the lake primed for the next bloom. 
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Site 2 – West Basin Madoc Creek 

Downstream of Madoc Creek, this site shows the influence of runoff and seasonal 
lagoon discharge. Early in the year it carried higher ammonia, iron, and organic 
matter — a clear sign of watershed input. By July, phosphate and COD had climbed, 
temperatures peaked above 30 °C, and clarity declined. August results stayed poor, 
matching the lake-wide bloom. In October, visibility improved and oxygen returned, 
but mineral and nutrient levels stayed high. 

This site is a key entry point for outside loading. It reacts quickly to rainfall and 
inflows, and the shallow depth allows sediments to stir easily. Even when surface 
readings look better, leftover nutrients in the mud and surrounding watershed can 
quickly reset conditions after the next storm. 

 

Site 3 – West Basin Moira River Inlet 

At the mouth of the Moira River, this site receives the lake’s largest inflow — rich in 
minerals and fine sediments. Calcium, magnesium, and conductivity were high 
from the start, and phosphate and TOC pushed into the concern range by 
midsummer. Clarity dropped as the inflow mixed with the warmer basin water. 

This site is all about inflow influence. Even as oxygen and transparency improved 
in October, the mineral content stayed high. The constant supply of nutrient-laden 
river water makes this a steady source of enrichment, not just a seasonal one. 

 

Site 4 – East Basin Mid-Lake 

Farther east and away from direct inflows, this open-water site still showed strong 
midsummer stress. July readings recorded the season’s highest pH and organic 
carbon, with phosphorus solidly in the concern range. August conditions stayed 
similar, then eased by October as mixing restored oxygen and clarity. 

This site shows how stress builds from within. When the lake stratifies, nutrients 
released near the bottom feed algae above. By fall, the layers mix again and things 
look clearer, but the same stored nutrients are ready to recycle the following year. 
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Site 5 – East Basin Crystal Beach 

This shallow, near-shore site sits along a developed shoreline. In July, surface 
readings looked reasonable, but organic carbon was high and the sediment showed 
low oxygen. By August, bloom material and organic debris increased across the 
area. In October, clarity and oxygen improved as the water turned over. 

This site stands out for its bottom stress. Surface water may seem healthy, but 
low oxygen near the sediment shows that organic matter is decomposing faster 
than it can be replenished. That process can quietly release nutrients back into the 
water, fuelling future blooms even when the surface looks clear. 

 

Site 6 – East Basin Retriever Lane 

On the south shore of the east basin, this shallow site combines shoreline runoff 
with in-lake cycling. July readings showed high organic carbon but good oxygen near 
the bottom. August brought the most intense bloom of the season here, turning the 
water green and clouded. By October, the lake mixed fully — visibility improved 
beyond 3 m and oxygen stayed strong. 

This site shows quick swings between stress and recovery. Shallow water warms 
and cools fast, so conditions can flip within weeks. While autumn turnover helps 
restore balance, the site remains sensitive to wind, waves, and any new nutrient 
inputs from nearby land. 

 

Overall Pattern 

Across the lake, the story was consistent: 

• Spring (May–June): calm and balanced, with clear water and stable 
chemistry. 

• Mid-Summer (July–August): rising nutrients, reduced clarity, and heavy 
biological activity at nearly every site. 

• Fall (October): clear recovery in oxygen and transparency, but persistent 
mineral and phosphorus enrichment. 

Moira Lake continues to act as a resilient but overloaded system — bouncing 
back each fall yet carrying enough stored nutrients to restart the cycle every year. 
The challenge ahead is not just helping it recover, but breaking that annual loop. 
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Appendix C – Basin-Level Differences: West vs. East 

Appendix C examines the contrasting physical and chemical behaviour of Moira 
Lake’s two main basins. Moira Lake behaves almost like two lakes joined together. 
The west basin, shallower and directly influenced by inflows from the Moira River 
and Madoc Creek, responds quickly to external nutrient and mineral loading. The 
deeper east basin, by contrast, retains heat and nutrients longer, producing slower 
but more intense mid-summer stress and stronger internal nutrient cycling. This 
appendix draws on data from Sections 2 and 3 to explain how basin morphology and 
hydrology shape lake-wide conditions and to identify priorities for basin-specific 
management. 

 
 

Physical and Hydrological Context 

Basin Key Features Water-Quality Implications 

West 
Basin 

Receives both major 
inflows; shallow; 
warms rapidly 

Higher exposure to external nutrient and 
sediment inputs; short residence time 
promotes quick turnover and recovery. 

East 
Basin 

Deeper, stratified; 
limited inflow 
exchange 

More stable early in the season but prone to 
mid-summer nutrient build-up and delayed 
oxygen recovery. 

 

 

Observed Seasonal Differences (2025) 

Both basins showed a clear pattern: early-season balance, mid-summer stress, and 
fall recovery. However, the timing and intensity varied: the west reacted early to 
inflow pulses, while the east stored nutrients and peaked later in the bloom cycle. 
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Figure C1 – Seasonal Progression (May → October 2025) 

Category West Basin (Sites 2 & 
3) 

East Basin (Sites 1, 4 – 6) What It Shows 

Nutrient 
Timing 

Early enrichment 
(May–June) 

Peak enrichment (July–
August) 

External vs internal 
drivers. 

Bloom 
Intensity 

Moderate, short-lived Strong, lake-wide, 
prolonged 

East basin holds bloom 
longer. 

Recovery Rapid after turnover Gradual, delayed Depth slows east-basin 
recovery. 

Conductivity High from mineral 
inflows 

Slightly lower overall Reflects upstream 
geology. 

Oxygen Stress Localized and shallow Broader, deeper mid-
season lows 

Depth and stratification 
matter. 

Clarity 
Change 

3 m → 2 m → 3 m 3 m → 1.8 m → 2.7 m East more affected during 
bloom. 

 

Figure C2 – Basin Comparison Summary (August and October 2025) 

Parameter West Basin 
(Aug → Oct) 

East Basin 
(Aug → Oct) 

Trend / Key Takeaway 

Orthophosphate 
(PO₄-P mg/L) 

0.15 → 0.04 0.20 → 0.05 
(Site 6 ≈ 0.35 → 
0.00) 

Both enriched mid-summer; east 
higher and slower to recover. 

Total Organic Carbon 
(mg/L) 

10 → 7 12 → 7 Organic load highest in east where 
bloom density was greatest. 

pH 8.4 → 7.9 8.8 → 8.0 Strong mid-season photosynthesis in 
east raised pH; both normalized by 
fall. 

Dissolved Oxygen 
(mg/L) 

6.5 → 7.6 5.8 → 7.5 Oxygen recovery complete by 
October; east saw deeper 
midsummer lows. 
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Parameter West Basin 
(Aug → Oct) 

East Basin 
(Aug → Oct) 

Trend / Key Takeaway 

Secchi Depth (m) 2.1 → 2.8 1.8 → 2.7 Clarity dropped lake-wide during 
bloom, rebounded post-turnover. 

 

Interpretation 

The west basin acts as the lake’s front door for nutrients — it receives the first pulse 
of runoff and effluent each spring, shows quick stress responses, then flushes and 
clears once flows slow. 
 
The east basin, larger and deeper, develops slower but stronger mid-summer 
blooms. Its depth traps phosphorus near the bottom, setting up internal release 
under warm, low-oxygen conditions. 
 
Within the east basin, Retriever Lane (Site 6) remains a notable hotspot, showing 
the highest phosphorus in August and the fastest apparent rebound in October — 
likely a sign of intense local uptake followed by turnover mixing. 
 
By October, both basins converged on similar clarity and oxygen levels, confirming 
lake-wide physical recovery but continued chemical carry-over of phosphorus into 
fall. 
 
This pattern shows that Moira Lake’s resilience masks a deeper imbalance: 
nutrients may settle out of sight in autumn but remain ready to re-enter the water 
column each spring. 

 

Implications for Management 

Focus Area Priority Actions 

West Basin – 
External Inputs 

Reduce upstream nutrient loading through septic upgrades, runoff control, 
and better stormwater management in the Madoc Creek and Moira River 
sub-watersheds. 
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Focus Area Priority Actions 

East Basin – 
Internal Loading 

Strengthen shoreline vegetation, protect wetlands, manage aquatic 
vegetation carefully, and monitor bottom oxygen and phosphorus after 
midsummer stratification. 

Lake-Wide 
Monitoring 

Maintain full-season sampling to capture both early inflow pulses and late 
internal cycling; track orthophosphate, clarity, and oxygen to evaluate future 
progress. 

 

Summary 

The west basin delivers nutrients; the east basin holds them. 
 
Understanding this dynamic helps explain why the lake blooms each summer and 
why recovery alone isn’t enough. Addressing both external inflows and internal 
recycling will be essential to shift Moira Lake from seasonal recovery toward lasting 
improvement. 
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Appendix D – Testing Parameter Definitions 

Why Monitor These Parameters? 

This appendix provides concise explanations of the water quality parameters 
referenced throughout the report. Definitions are organized by category and reflect 
standard environmental monitoring terminology. 

Together, these parameters help: 

• Track early warning signs of algae blooms 
• Evaluate habitat quality for fish and other aquatic life 
• Identify pollution sources 
• Assess lake health under changing climate and land use pressures 

 

 

1. Physical Characteristics 

Secchi Depth 
A visual measure of water clarity based on the depth at which a black-and-white 
disk disappears from view. Shallow readings may indicate algal blooms, suspended 
solids, or sediment resuspension. 

Water Temperature 
Measured at or near the surface. Higher temperatures can reduce dissolved oxygen 
levels, accelerate biological activity, and trigger nutrient release from sediments. 

 

2. General Chemistry 

pH 
A measure of acidity or alkalinity on a scale from 0 to 14. pH above 8.5 can increase 
ammonia toxicity and stress aquatic life. Algae and plant photosynthesis can 
elevate pH. 

Alkalinity 
Represents the water’s buffering capacity against pH changes. Higher alkalinity 
stabilizes pH but may also support increased biological productivity. 
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Hardness 
Measures the concentration of calcium and magnesium. Hardness influences 
buffering, metal solubility, and species distribution. 

Conductivity 
Indicates the concentration of dissolved ions. Elevated conductivity may reflect 
geological influence or human inputs like fertilizers and runoff. 

Calcium (Ca²ϕ) 
An essential mineral that contributes to hardness and buffering. High levels can 
support invasive species like zebra mussels. 

Chlorine 
Often added to drinking water for disinfection. In lake environments, chlorine may 
signal treated water intrusion and can be harmful to aquatic life even at low 
concentrations. 

Total Dissolved Solids (TDS) 
Estimates the combined mass of all dissolved substances. High TDS can reduce 
water clarity, alter ionic balance, and increase oxygen demand. 

 

3. Nutrients and Nutrient Indicators 

Phosphate (PO₄³ϖ) 
A reactive form of phosphorus used by algae and aquatic plants. Even small 
increases can trigger blooms in nutrient-sensitive lakes. 

Ammonia (NH₃ / NH₄ϕ) 
A nitrogen compound that can be toxic at high levels, especially under warm or 
alkaline conditions. Common sources include decaying matter and wastewater. 

Nitrate (NO₃ϖ) 
A highly soluble form of nitrogen found in runoff. Readily taken up by plants; low 
readings may indicate biological uptake or denitrification. 

Nitrite (NO₂ϖ) 
A short-lived intermediate in the nitrogen cycle. Often occurs at low concentrations; 
elevated levels may signal recent contamination or oxygen stress. 
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4. Oxygen Dynamics and Organic Load 

Dissolved Oxygen (DO) 
The concentration of oxygen available to aquatic organisms. Low DO impairs fish 
and invertebrate health and may indicate stratification or eutrophication. 

Chemical Oxygen Demand (COD) 
The amount of oxygen required to oxidize organic and inorganic substances. High 
COD reflects organic pollution and rising oxygen demand. 

Total Organic Carbon (TOC) 
Measures the amount of carbon bound in organic matter, such as algae and 
decaying vegetation. High TOC signals elevated biological activity and oxygen 
consumption. 

Oxidation-Reduction Potential (ORP) 
Reflects the tendency of water to gain or lose electrons. Low or negative ORP 
suggests reducing (low-oxygen) conditions that favour internal nutrient release. 

UV275 Absorbance 
An optical measurement indicating the presence of dissolved organic compounds. 
High absorbance can signal elevated TOC and potential for oxygen depletion. 

 

5. Metals and Trace Elements 

Magnesium (Mg²ϕ) 
A naturally occurring element that contributes to hardness. High concentrations 
may alter community composition in hardwater lakes. 

Iron (Fe) 
Can originate from sediments, groundwater, or upstream sources. Elevated iron 
may stress aquatic organisms and mobilize phosphorus. 

Copper (Cu) 
Toxic to aquatic life at low concentrations. Often used in algaecides; elevated levels 
may indicate anthropogenic contamination. 

Lead (Pb) 
A toxic metal with no safe threshold for aquatic ecosystems. Often associated with 
industrial sources or historical pollution. 
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Chromium (Cr) 
Can exist in multiple forms; hexavalent chromium is particularly toxic. Elevated 
levels may indicate industrial or urban runoff. 

Cadmium (Cd) 
Highly toxic even at low concentrations. May accumulate in sediments and 
bioaccumulate in the food web. 

Mercury (Hg) 
A persistent, bioaccumulative toxin. Mercury in lakes can convert to 
methylmercury, which concentrates in fish and poses human health risks. 

 

6. Internal Processes 

Internal Nutrient Loading 
Refers to the release of phosphorus or ammonia from bottom sediments into the 
water column, usually under low-oxygen conditions. 

Internal Nutrient Cycling 
Describes how nutrients already in the lake are reused through plant uptake, 
decomposition, and sediment-water exchange. 
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Appendix E — Benchmark Reference Tables 

Appendix E presents the complete benchmark ranges and classification criteria 
used to evaluate Moira Lake’s 2025 results. It lists the threshold values defining 
Acceptable, Caution, and Concern categories for each parameter, along with their 
primary sources (CCME, MECP, OMNRF, EPA, FOCA). This appendix serves as both 
a technical reference and a transparency record, ensuring that readers can trace 
every interpretation in the report back to its underlying scientific guidance. 
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