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LAND ACKNOWLEDGEMENT

The Niagara Peninsula watershed is situated within the traditional territory of the Haudenosaunee,
Attiwonderonk (Neutral), and the Anishinaabeg, including the Mississaugas of the Credit many of whom
continue to live and work here today. This territory is covered by the Upper Canada Treaties (No. 3, 4,
and 381) and is within the land protected by the Dish with One Spoon Wampum agreement. Today, the
watershed is home to First Nations, Metis, and Inuit.

Through the NPCA'’s strategic plan, the NPCA re-confirms its commitment to shared stewardship of
natural resources and deep appreciation of Indigenous culture and history in the watershed.

Recommended Citation: Niagara Peninsula Conservation Authority. (2026). Niagara Peninsula
Conservation Authority Watershed Monitoring Technical Report 2025.



EXECUTIVE SUMMARY

As part of its 2021-2031 Strategic Plan, the Niagara Peninsula Conservation Authority (NPCA)
continues to implement its Enhanced Integrated Watershed Monitoring Program (IWMP) to strengthen
environmental monitoring, support evidence-based decision-making, and improve understanding of
watershed health across the Niagara Peninsula. The IWMP integrates the NPCA’s Long-Term
Monitoring Program, Corporate Support Services, and Monitoring Service Provider functions within a
coordinated framework supported by partnerships with the Ontario Ministry of the Environment,
Conservation and Parks (MECP), Ontario Ministry of Natural Resources (MNR), Regional Municipality
of Niagara (RMN), Haldimand County, the City of Hamilton, and other agencies.

In 2025, the NPCA monitored 84 surface water stations, collected approximately 730 surface water
samples, sampled 22 benthic macroinvertebrate stations, collected 52 groundwater samples, operated
an extensive groundwater monitoring network, and deployed 17 continuous water quality sensors
throughout the watershed. These data provide critical information for tracking environmental conditions,
identifying trends, evaluating management actions, and supporting watershed planning and restoration
efforts.

The Long-Term Monitoring Program continued to assess watershed health through integrated surface
water, groundwater, hydrometric, and terrestrial ecosystem monitoring. Surface water quality results
indicate that many streams and rivers remain impaired by both point and non-point source pollution.
Based on the Canadian Water Quality Index (2021-2025), 40% of monitoring stations were rated Poor,
35% Marginal, 18% Fair, 4% Good, and 1% Excellent. Total phosphorus remains the most significant
watershed-wide stressor and is the primary cause of impaired water quality ratings. Elevated E. coli
concentrations, chloride from road salt, nutrient enrichment, and sediment loading also continue to
affect aquatic ecosystem health. Water quality was generally best in groundwater-fed systems,
watersheds influenced by Niagara River and Welland Canal flows, and well-forested catchments such
as portions of Upper Twelve Mile Creek.

Biological monitoring using benthic macroinvertebrates revealed continued ecological impairment
across much of the watershed. Most stations were rated Fairly Poor, Poor, or Very Poor, reflecting the
cumulative impacts of nutrient enrichment, habitat degradation, altered flow conditions, sedimentation,
and urban and agricultural runoff. However, sensitive aquatic communities continue to occur within
groundwater-fed coldwater streams of the Upper Twelve Mile Creek watershed, highlighting the
importance of protecting these ecologically significant systems.

Groundwater quality generally remains stable across the monitoring network. Most exceedances of
Ontario Drinking Water Standards were attributed to naturally occurring geological conditions, including
elevated sodium, fluoride, uranium, and boron. One well within the Fonthill Kame Delta continues to
exhibit elevated nitrate concentrations, likely associated with local land-use activities. The NPCA
continues to encourage private well owners to regularly test and, where necessary, treat their drinking
water supplies.

The NPCA'’s Hydrometric Monitoring Program continued to provide essential information on streamflow,
water levels, climate conditions, and flood forecasting. In 2025, the NPCA also advanced its Terrestrial
Monitoring Program through the establishment of permanent forest monitoring plots within conservation
areas to support long-term assessment of forest composition, biodiversity, invasive species, climate
change impacts, and ecosystem health.

Corporate Support Services delivered specialized monitoring programs including conservation area
water quality monitoring, ecological studies at Beamer Memorial, Rockway, and Woodend Conservation



Areas, Conservation Area beach monitoring, PFAS monitoring at Lake Niapenco, and fisheries
assessments. The NPCA also provided monitoring services for external partners, including Hamilton
International Airport, Health Canada, and other agencies.

The condition of watershed resources reflects how land is managed across the Niagara Peninsula.
While decades of environmental degradation continue to influence watershed health, improvements
observed at several locations demonstrate that stewardship initiatives, best management practices,
riparian restoration, nutrient management, and forest enhancement can produce measurable benefits.
Continued investment in watershed monitoring, restoration, and environmental partnerships remains
essential to quantify trends, identify emerging issues, support adaptation to climate change, and guide
actions that will improve watershed health for future generations.
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1.0 INTRODUCTION

In 2024, the Niagara Peninsula Conservation Authority (NPCA) Board of Directors approved an
Enhanced Integrated Watershed Monitoring Program (IWMP) to advance the strategic targets and
actions outlined in its 2021-2031 Strategic Plan. The primary goal of the IWMP is to comprehensively
assess the ecological health and resilience of the NPCA watershed through coordinated monitoring
initiatives that support evidence-based conservation and watershed management strategies.

To support this goal, the NPCA developed a conceptual model (Figure 1) that outlines three core
Watershed Monitoring Program Areas: Long-Term Watershed Monitoring, Corporate Support Services,
and Monitoring Service Provider. It also identifies four essential Monitoring Support Systems: Data
Management, GIS, Communications and External Partnerships, and External Data. Together, these
components form a cohesive framework for delivering effective and integrated watershed monitoring
across the NPCA’s jurisdiction.

NPCA Integrated Watershed Monitoring Program

GIS/Data M t Monitoring S S External Data and
ata anagemen onitorin, upport stems
: = Ee ¢ Partnerships

Communications Corporate Services

Long-Term Watershed Monitoring

. Corporate Support Services Monitoring Service Provider
and Reporting Program

Figure 1. NPCA Integrated Watershed Monitoring Program Model



2.0 LONG-TERM WATERSHED MONITORING
PROGRAM

The NPCA’s Long-Term Watershed Monitoring Program plays a vital role in enhancing the
understanding and management of ecosystems and natural hazards within the NPCA watershed. It
serves as the foundation for collecting baseline data, tracking environmental trends, assessing climate
change impacts, supporting scientific research, guiding conservation efforts, and enabling evidence-
based decision-making. The program includes four key components: Surface Water Monitoring,
Groundwater Monitoring, Terrestrial Monitoring, and Hydrometric Monitoring. This 2025 NPCA
Watershed Monitoring Summary Report will highlight findings from the surface water, groundwater,
and terrestrial monitoring programs.

2.1 Surface Water Monitoring Program
2.1.1 Water Chemistry

The NPCA’s water chemistry program monitors ambient surface water conditions at 84 stations across
52 watersheds. Grab samples are collected monthly during the ice-free months and analyzed for various
parameters, including nutrients, metals, bacteria, suspended solids, and general chemistry. The NPCA
receives additional laboratory support from the RMN and the Ministry of the Environment, Conservation
and Parks (MECP). Support from the MECP is provided through the Provincial Water Quality Monitoring
Network (PWQMN).

Established in 1964, the PWQMN collects surface water quality data from rivers and streams at strategic
locations throughout Ontario. Over time, stations have been added or discontinued in response to
evolving MECP and program-specific needs. The NPCA currently operates 13 PWQMN stations,
located on Black Creek (Fort Erie), the Welland River (West Lincoln and Welland), Twenty Mile Creek
(West Lincoln and Lincoln), Forty Mile Creek (Grimsby), Four Mile Creek (Niagara-on-the-Lake), and
Twelve Mile Creek (Pelham and St. Catharines).

Surface Water Quality Indicator Parameters

For this summary report, the NPCA used nine indicator parameters which included eight chemical
and one benthic macroinvertebrate (BMI) community indicators. These parameters, and their water
quality objectives, are summarized in Table 1 below.



Table 1: Summary of surface water quality indicator parameters. ‘

Indicator Parameter Parameter objective/goal Reference
Chloride 120 mg/L (Chronic) CWQG (CCME 2011)
Nitrate 2.93 mg/L CWQG (CCME 2003)
Total Phosphorus 30 g/l PWQO (MOE 1994)
Total Suspended Solids 35 mg/L CWQG (CCME 2002)
Copper 5 ug/L PWQO (MOE 1994)
Lead 5 pg/L PWQO (MOE 1994)
Zinc 20 ug/L PWQO (MOE 1994)
Escherichia coli 100 count/100mL PWQO (MOE 1994)
Benthic Macroinvertebrates Fair water quality rating or higher HBI (Hilsenhoff 1988)

Chloride

Chloride is a naturally occurring substance found in all water. Chloride can be toxic to aquatic
organisms with acute toxic effects at higher concentrations and chronic effects on growth and
reproduction at lower concentrations. Chloride is not susceptible to degradation in the aquatic
environment and tends to remain in solution. Chloride is extensively used in the form of sodium chloride
and calcium chloride for salting roadways and ice removal during the winter season. Other
anthropogenic or human-derived sources of chloride include sewage, animal waste, storm and
irrigation drainage, fertilizers, and industrial effluent. The Canadian Water Quality Guidelines (CWQG)
for the Protection of Aquatic Life recommends that long-term or chronic chloride concentrations should
not exceed 120mg/L in surface water (CCME 2011).

Nitrate

Nitrate is the most common form of nitrogen that occurs in surface water. In aerobic or oxygen-rich
water, bacteria convert ammonium and nitrite to nitrate through a process known as nitrification. In
anaerobic or oxygen-depleted water, the process is reversed through denitrification. The nitrate ion is
the most stable form of nitrogen in water and does not tend to combine with other ions in solution.
Nitrate can be toxic to aquatic organisms, and elevated concentrations contribute to excessive plant
and algae growth in surface water. Anthropogenic sources of nitrates include sewage discharges,
animal waste, fertilizers, and pesticides. The CWQG for the Protection of Aquatic Life recommends
that nitrate-nitrogen concentrations should not exceed 2.93 mg/L in surface water (CCME 2003).



Total Phosphorus

Phosphorus is a natural element found in rocks, soils and organic material and is an essential nutrient
for plant growth. Phosphorus clings tightly to soil particles and is often associated with suspended
sediment. Excessive phosphorus concentration stimulates the overgrowth and decomposition of plants
and algae. The decomposition of organic matter in turn depletes dissolved oxygen concentrations and
stresses aquatic organisms such as fish and benthic invertebrates. Total phosphorus is a measure of
all forms of phosphorus in a water sample and includes biologically accessible phosphates.
Anthropogenic sources of phosphorus include fertilizers, pesticides, and sewage discharges. The
interim Ontario Provincial Water Quality Objective (PWQO) for total phosphorus in streams and rivers
is 30 ug/L (MOE 1994).

Total Suspended Solids

Total suspended solids (TSS) are a measure of undissolved solid material in surface water and usually
consist of silt, clay, plankton, and fine particles of organic and inorganic matter. Sources of suspended
solids include soil erosion, stormwater, wastewater, and industrial effluent. Fine particles are significant
carriers of phosphorus, metals and other contaminants. Concentrations of suspended solids vary
seasonally and often peak during rain events. Due to natural variability in surface water, there is
currently no water quality guideline for suspended solids in Ontario. High concentrations of suspended
solids in surface water can negatively impact aquatic organisms. The Canadian Water Quality
Guidelines provides a narrative guideline for TSS: the maximum increase of TSS should be no more
than 25 mg/L from background concentrations (with NPCA using a background TSS concentration of
10 mg/L, determined using data from the NPCA jurisdiction; CCME 2002). Therefore, a concentration
of 35 mg/L was used as the NPCA’s guideline.

Copper

Copper is an essential trace element that is toxic to aquatic organisms at elevated concentrations. In
surface water, copper tends to bind with organic matter and accumulates in streambed sediment.
Natural sources are wind-blown dust, decaying vegetation, and forest fires. Anthropogenic sources of
copper include industrial wastewater, sewage discharge and pesticides. The interim PWQO for copper
is 5 pug/L based on >20 mg/L hardness as CaCO3 (MOE 1994).

Lead

Lead is a non-essential trace element that is toxic to aquatic organisms at elevated concentrations.
Lead tends to bioaccumulate and can affect the central nervous system. Lead occurs naturally in the
environment; however, most lead concentrations that are found in the environment are a result of
human activities. Anthropogenic sources of lead include industrial wastewater, sewage discharge,
municipal waste incineration, fertilizers, and pesticides. The interim PWQO for lead is 5 ug/L based on
>80 mg/L hardness as CaCO3 (MOE 1994).



Zinc

Zinc is an essential trace element that is toxic to aquatic organisms at elevated concentrations. In
surface water zinc tends to bind with organic matter and accumulate in streambed sediment. Zinc
occurs naturally in air, water, and soil. Anthropogenic sources of zinc include industrial wastewater,
sewage discharge and stormwater runoff. The interim PWQO for zinc is 20 pg/L (MOE 1994).

Escherichia coli

Escherichia coli (E. coli) is a type of fecal coliform bacteria that is commonly found in the intestines of
warm-blooded animals including humans. It is used as an indicator for the presence of sewage or
animal waste in surface water, and the possible presence of pathogens (Tchobanoglous & Schroeder
1987). The PWQO for E. coliis 100 counts per 100 mL (MOE 1994).

The Canadian Water Quality Index

The Canadian Council of Ministers of the Environment (CCME) Water Quality Index (WQI) was used
to summarize the indicator parameter data collected from NPCA surface water quality monitoring
stations between 2021 and 2025. This approach reduces the overall sample size of water quality
monitoring stations, while allowing the partitioning of the water quality dataset to determine if CCME
WQI ratings are changing over time. This approach is consistent with Conservation Ontario’s
recommendation for comparing water quality data in watershed reporting (Conservation Ontario 2011).
Using five-year blocks of data minimizes seasonal variation and provides sufficient data (n=40 to 50)
for reliable statistics in surface water analyses.

The WQI was developed by a sub-committee established under the Canadian Council for Ministers of
the Environment (CCME) Water Quality Guidelines Task Group to provide a convenient means of
summarizing complex water quality information and communicating it to the public (CCME 2001). The
WQI incorporates the number of parameters where water quality objectives have been exceeded, the
frequency of exceedances within each parameter, and the amplitude of each exceedance. The index
produces a number between 0 and 100 which represents the worst and best water quality, respectively.
These numbers are divided into five descriptive categories that range from Poor to Excellent (Table
2). The CCME WQI has been used extensively by other agencies, including conservation authorities
and provincial ministries, as a means of reporting water quality data.



Table 2: CCME Water Quality Index Categories (CCME 2001). ‘

Category Water Quality Index Description

Water quality is protected with a virtual
Excellent 95-100 absence of threat or impairment; conditions
very close to natural or pristine levels.

Water quality is protected with only a minor
Good 80-94 degree of threat or impairment; conditions
rarely depart from natural or desirable levels.

Water quality is usually protected but
occasionally threatened or impaired;

Fair 65-79 . .
conditions sometimes depart from natural or
desirable levels.
Water quality is frequently threatened or
Marginal 45-64 impaired; conditions often depart from natural

or desirable levels.

Water quality is almost always threatened or
Poor 0-44 impaired; conditions usually depart from
natural or desirable levels.

The calculation of the WQI is dependent on the water quality parameters and objectives selected for
analysis. The indicator parameters and objectives summarized in Table 1 were used to determine the
WaQl for NPCA monitoring stations. BMI data is not included in the WQI and is presented separately. It
is important to note that the water quality information presented in this report is limited by the size of
the dataset which represents one to five years of data, depending on the station. The reliability of the
WAQI rating improves over time (greater than three years) as more data is collected and a wider range
of water quality conditions are captured in the dataset. In addition, water quality indicator parameters
were summarized using boxplots which allow for comparison of the data distributions and basic
statistical attributes such as the median, percentiles, overall range, and outliers (Figure 2).
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Figure 2: Description of a boxplot
Trend Analysis

Trend analyses are very useful for determining if water quality parameter concentrations are
increasing, decreasing, or remaining unchanged over time. If the concentration of a water quality
parameter is found to be increasing or remaining in an impaired status, appropriate corrective action
can be taken. Trend analysis is also useful for evaluating the performance of stewardship or
remediation efforts.

The data on many water quality parameters for the NPCA are not normally distributed, and it is not
appropriate to use parametric statistical methods to test trends. Non-parametric statistical methods can
deal effectively with non-normally distributed data and are flexible enough to account for seasonal
variability. The Seasonal Mann-Kendall Test is often used to determine trends in water quality data
(Helsel and Hirsch 1992). The Seasonal Mann-Kendall Test modified from the Mann-Kendall Test
(Helsel and Hirsch 1992), compares relative ranks of data values from the same season. This means
the water quality parameter concentrations of May would be compared with concentrations of May in
other years. Similarly, June concentrations would be compared with other June concentrations and so
forth. The null hypothesis (HO) is that the concentration of a water quality parameter is independent of
time, or, in other words, the datasets show no distinct trend. The alternative hypothesis (HA) means
that a significant increasing or decreasing trend is found over time. The Seasonal Mann-Kendall uses
alpha (a) to quantify the probability that a trend exists. For this report, the alpha level for statistical
significance was set at a = 0.05. This alpha level is commonly used in statistical methods to test
statistical significance. It should be noted that a value of a = 0.05 means there is a 5 percent possibility
of falsely rejecting the null hypothesis that no trend exists. Probability values of less than 0.05 mean
there was a statistically significant trend (increasing or decreasing). Trend analysis using the Seasonal



Mann-Kendall Test was conducted on chloride, E. coli, total phosphorus and total suspended solids
concentrations at all stations with 5 or more years of data using software provided by the U.S
Geological Survey (Helsel et al., 2005). Trend analysis for copper, lead, nitrate, and zinc parameters
could only be conducted on a small number of stations because many concentrations found were below
the laboratory detections limits. These were reported as “non-detect” or a “less than” the laboratory
detection limit. Trend analysis with many non-detections or less than values were not favourable for
analysis and therefore was excluded from most stations.

2.1.2 Benthic Macroinvertebrates

The NPCA monitors surface water quality using BMI as indicators of stream health. Water quality
monitoring has historically relied heavily upon chemical testing as a means of measuring the quality of
water, but the advantages of biological monitoring using BMIs as indicators of water quality are well
documented (Griffiths 1999, Jones et al. 2005). Due to their restricted mobility and habitat preferences,
BMIs usually remain in a localized area. As a result, they are continuously subjected to the effects of
all pollutants and environmental stream conditions over time, and as such can provide a broad overview
of water-quality-related problems. They are abundant in all types of aquatic systems and can be easily
collected and identified. The NPCA has been using BMI as indicators of water quality since 1995 and
is a leader in the field of biological monitoring in the Niagara Peninsula.

Benthic Macroinvertebrates: Protocol and Analysis

Benthic macroinvertebrates are the larger organisms inhabiting the substrate of watercourses for at
least part of their life cycle. As a rule, BMI includes those species whose body width exceeds 500
microns. Examples of benthic invertebrate species that are commonly found in the NPCA watershed
include clams, snails, leeches, worms, and the larval stages of dragonflies, stoneflies, caddisflies,
mayflies, and beetles. The NPCA uses the Ontario Benthos Biomonitoring Network (OBBN) protocol
(Jones et al. 2005) for its long-term benthic macroinvertebrate sampling program. The OBBN provides
a standardized benthic invertebrate sampling protocol for the province of Ontario and provides a
biological complement to the chemistry based PWQMN.

The NPCA collected benthic macroinvertebrate (BMI) samples during the spring and summer at
approximately 20 monitoring stations each year, with each station visited once every three to five years.
The BMIs were collected, counted, and preserved; they were then identified to the family level, and
various statistics were calculated.

For this 2025 report, the Hilsenhoff Biotic Index (HBI) (Hilsenhoff 1987 & 1988) was calculated for each
sample station. The HBI estimates the overall tolerance of the benthic community in a sampled area,
weighted by the relative abundance of each taxonomic family. Organisms were assigned modified
Hilsenhoff tolerance values based on criteria from the New York State Department of Environmental
Conservation (Smith et al. 2009).



Water quality was classified along a gradient from Excellent to Very Poor (Table 3), reflecting the
presence of organisms whose environmental requirements and tolerances align with expected
conditions at minimally stressed sites. As environmental conditions deteriorate, more stress-tolerant
organisms become dominant. At impaired stations, these tolerant species typically outhnumber sensitive
ones, resulting in reduced biodiversity.

Table 3: Hilsenhoff Family Biotic Index water quality classifications (Hilsenhoff 1988).

Family Biotic Index Water Quality Rating
0.00-3.75 Excellent
3.76-4.25 Very Good
4.26-5.00 Good
5.01-5.75 Fair
5.76-6.50 Fairly Poor
6.51-7.25 Poor

7.26-10.00 Very Poor

2.1.3 In-situ Watershed Monitoring

The NPCA operates two complementary in-situ monitoring programs to assess aquatic ecosystem
health across its jurisdiction: a stream temperature monitoring program focused on the Upper Twelve
Mile Creek watershed and a watershed-wide in situ water quality sensor program.

Stream Temperature Monitoring

The stream temperature monitoring program is confined to the Upper Twelve Mile Creek watershed,
home to the only identified coldwater streams in the Niagara Region. These streams are groundwater-
fed and maintain cold water temperatures, typically remaining below 19 °C throughout the year.
Because they rely on groundwater rather than precipitation or surface runoff, they continue to flow even
during dry periods. Water temperature plays a critical role in shaping aquatic communities, with
coldwater-sensitive species such as brook trout, sculpins, and certain mayflies and stoneflies
depending on cold, well-oxygenated conditions. As a result, these streams support a unique and
sensitive aquatic community. However, coldwater stream ecosystems are increasingly threatened by
climate change, land use alterations, and excessive groundwater withdrawal. In response, the NPCA
reinitiated temperature monitoring in the Upper Twelve Mile Creek watershed in 2013 with two main
objectives:

(1) to identify and classify the thermal regimes at various surface water sampling stations, and (2) to
detect any long-term changes in the thermal stability of the creek.



In-situ Water Quality Stream Monitoring

Complementing this focused effort, the NPCA also conducts a watershed-wide in situ water quality
monitoring program. This program utilizes a network of sensors to monitor key water quality parameters
continuously during the ice-free months. Table 4 outlines the suite of sensors deployed in 2025, not
including those specific to the Upper Twelve Mile Creek temperature monitoring project. This broader
sensor network provides vital ambient water quality data, supporting both long-term studies and
targeted investigations across the watershed.

Table 4: Water quality sensors deployed in 2025

Location Parameters
Big Forks Creek, Wainfleet Water temperature, dissolved oxygen
Wignell Drain, Port Colborne Water temperature, dissolved oxygen
Beaver Dam Drain, Port Colborne Water temperature, dissolved oxygen

Water temperature, pH, conductivity,

Welland River, Welland . o
dissolved oxygen, turbidity

Water temperature, pH, conductivity,

Lake Niapenco, Binbrook Conservation Area ) .
dissolved oxygen, turbidity, total algae

Water temperature, pH, conductivity,

Twelve Mile Creek downstream of Short Hills Provincial Park . -
dissolved oxygen, turbidity

Water temperature, pH, conductivity,

Welland River, Caistorville : L
dissolved oxygen, turbidity

Water temperature, pH, conductivity,

Twenty Mile Creek, Woodburn . o
dissolved oxygen, turbidity
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2.1.4 Surface Water Quality Monitoring
Welland River

The Welland River is the largest watershed in the NPCA jurisdiction with a total drainage area of 1,023
km?. The watershed covers eleven local municipalities, originating in Ancaster and spanning the center
of the Niagara Peninsula to its physical outlet in the City of Niagara Falls at the Niagara River (Figure
3). Over 70% of the watershed is classified as rural. The Welland River is part of the Niagara River
Area of Concern (AOC). As shown in Appendix A, 30 of the 84 surface water quality monitoring
stations are in the Welland River watershed, and 14 of these 30 stations are located on the main
Welland River channel.

Welland River: Canadian Water Quality Index

The calculated WQI for the Welland River ranges from Poor to Good. Based on the 2021-2025 data
collected, one station (WRO003B) had insufficient data to calculate, two of fourteen Welland River
stations have Poor water quality, six stations were rated as Marginal, four stations were rated as Fair,
and one was rated as Good (WRO000). WQI results are illustrated in Appendix A. Mapping showing
the spatial distribution and boxplots of the eight indicator parameters from 2021-2025 are found in
Appendix B and C. In 2022, a new station was added (WR003A) on Harrison Road, however, there
is insufficient data to include in this report. Highlights of the water quality monitoring in the Welland
River are summarized in Table 5.
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Table 5: Summary of NPCA water quality data for the Welland River, 2021-2025.

WwaQl Rating Hilsenhoff
Station —Stable Family Factors Affecting Water Quality (% percentage Indicator Parameter Trends
1 Declining | BioticIndex reported if >50)
1 Improving Rating
WROO0A o Exceedances of total phosphorus in 95% of samples e Decreasing total phosphorus and
Fai e taken. total suspended solids.
airly Poor ]
We-lland air T y e Agricultural and roadway runoff. o Stable E. coll.
River e Groundwater discharge sustains baseflow. e Increasing chloride.
1 (o]
WR000 o tE):(ce‘,c:‘,dances of total phosphorus in 68% of samples « Decrease in all indicator
aken.
Good Poor parameters.
We-lland - e Agricultural and roadway runoff.
River e Groundwater discharge provides intermittent baseflow
WR001 e Exceedances of total phosphorus in 93% and E. coli in . :
. i ¢ Indicator parameters remain
Welland Marginal — Fairly Poor 50% of samples taken. Sl
River e Agricultural and airport runoff.
WR002 e Exceedances of chloride (88%), total phosphorus . :
i ¢ Indicator parameters remain
Welland Poor « Fairly Poor (58%), and zinc (95%). sl
River e Agricultural and airport runoff.
WRO020 e e Exceedances in chloride (50%) and total phosphorus * Lr:g;;:tor s ElLAS S
Welland Fair T Data (95%).
River e Agricultural and roadway runoff.
WRO003 . e Decrease in E. coli.
Welland Marginal < Poor * Excleedances of total phosphorus (100%). e Phosphorus, chloride, and total
River *  Agricultural runoff. suspended solids stable.
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WRO004

Exceedances in total phosphorus (75%).

Decrease in all

Welland River Fair — Fairly Poor Agricultural and road runoff. indicator
Lake Niapenco improves the water quality. parameters.
WRO003A
Welland Insufficient Data Fairly Poor Agricultural and roadway runoff. Insufficient data.
River
Phosphorus
WRO005 Exceedances in E. coli (53%) and total decreasing.
hosphorus (100%).
Welland River Poor > Fairly Poor Pnosp (100%)
Agricultural and roadway runoff. Other parameters
remain stable.
Decrease in phosphorus.
WRO06 Exceedances in total phosphorus (100%). E. coli and total
Welland River Marai Agricultural and roadway runoff. suspended solids
arginal — Poor , . remain stable.
Excessive algae and duckweed in summer months.
Chloride increasing.
Exceedances in total phosphorus (100%) Increase in total
WR007 Marginal < Very Poor Agricultural and roadway runoff. suspended solids.
Welland River . Other parameters remain
Non-native Zebra Mussels present. €r parameters rema
stable.
Exceedances in E. coli (54%) and total phosphorus
WRO009B o (92%). Decrease in chloride.
Welland Marginal — Insufficient Potential sewage treatment plant effluent, E. coli, total suspended
River Data agricultural runoff, and urban runoff. solids, and phosphorus
Station strongly influenced by back flow from the remain stable.
Niagara River, improving water quality.
Exceedances in total phosphorus (79%).
Potential sewage treatment plant effluent, .
WRO010 ) Insufficient _ ¢ P Decreasing
Marginal < agricultural, and urban runoff.
Welland Data phosphorus.
River Station strongly influenced by back flow from the Other parameters

Niagara River, improving water quality.

remain stable.
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Exceedances in total phosphorus (63%).

Decrease in E. coli.

. Insufficient )
WRO011 Fair T S Potential sewage treatment plant effluent, Phosphorus, total
Welland agricultural, and urban runoff. suspended solids, and
River Station strongly influenced by back flow from the chloride remain stable.
Niagara River, improving water quality.
Urban runoff. Increasing phosphorus and
RO GoodT Insufficient Data _ _ E ek
Welland Station strongly influenced by back flow from the .
s Niagara River, improving water quality. Total suspended solids and

chloride remain stable.
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Welland River: Hilsenhoff Biotic Index Results

Hilsenhoff Biotic Index (HBI) results indicate that water quality at most stations in the Welland River
ranged from Very Poor to Fairly Poor (Table 5). Results from Hilsenhoff Biotic Index assessments
completed between 2021-2025 are illustrated in Appendix B.

Low HBI scores observed in the Welland River mainly are due to road salts and metals in stormwater,
sediment loading, lack of in-stream habitat, and nutrient enrichment. Biological assessments were not
completed for WR009B, WR010, WR011 and WR012 due to water depth and channel morphology.
These stations are located at the siphon where the Welland River flows beneath the Welland Canal
and would require boat access for sample collection.

Welland River: In-situ Monitoring

The in-situ water quality sensors deployed in the Welland River at Caistorville, and O’Reilly’s Bridge
indicate typical large river conditions impacted by agricultural land uses which include dissolved oxygen
fluctuations and warm water temperatures.

In the summer of 2025 at E.C. Brown, dissolved oxygen profile (Figure 4) was found to fluctuate greatly
and was also below 4.0 mg/L for extended periods of time. This is typical of large warm water rivers in
summer especially when extensive algae growth occurs. High nutrient input promotes vegetation and
algae growth which produce and consume oxygen throughout their lifespan, driving these fluctuations.
Some biotic life in the Welland River, such as warm water sport fish, are adapted to short periods of
low oxygen conditions. A similar dissolved oxygen profile (Figure 5) was found upstream in the Welland
River at Caistorville, however a sensor malfunction meant that only data collected between June and
July is reportable.
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Welland River at E.C. Brown Summer 2025

35 14

12

[y

0

[e2]

” ol

Water Temperature (oC)

“)mn. |H”| el

0 0
< < < & o & < o & o & <3 & & 63 69 & &
& & & & & & & & & & & & & & & & & &
F P FF SIS FFF TP S
® & & & & N N M N & & ® & ® & & & &
mm \\ater Temperature (oC) = Dissolved Oxygen (mg/L)

Dissolved Oxygen (mg/L)

Figure 4: 2025 Water Temperature and Dissolved Oxygen of Welland River at E.C. Brown Conservation Area (Welland).
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Welland River at Caistorville 2025
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Figure 5: 2025 Water Temperature and Dissolved Oxygen of Welland River at Caistorville (West Lincoln).
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Welland River: Key Findings

Based on the 2021-2025 data, elevated concentrations of total phosphorus were a widespread cause
of water quality impairment in the Welland River. Greater than 95% of samples collected in the main
Welland River exceeded the PWQO, with some concentrations greater than 20 times the PWQO. High
phosphorus in the Welland River stimulated the overgrowth of algae and duckweed throughout the
watershed. When these plants transpire and decompose, they deplete dissolved oxygen in the water
and this in turn increases stress levels on aquatic organisms such as fish and benthic invertebrates.
Manure from livestock operations, sewage discharges, soil erosion, fertilizers, and pesticides are
sources of total phosphorus in the Welland River.

Generally, the overall water quality of the Welland River downstream of the City of Welland is less
stressed than the water upstream of the City of Welland. This is caused by the redirection of the Niagara
River water down the Welland River in Chippawa for Ontario Power Generation (OPG). This results in
a dilution effect that reduces the concentrations of water quality parameters. This effect was observed
to the east of the City of Welland. However, upstream of the City of Welland, the river flow pattern caused
by OPG operations and canal siphons are likely restricting the natural flushing of sediment, nutrients and
other contaminants from the central Welland River watershed and exacerbating water quality issues in
this watershed.

Water quality stations in the vicinity of John C. Munro Hamilton International Airport (HIA) continue to
have water quality designated as Poor due to elevated concentrations of chloride and zinc. Chloride
concentrations were stable at WR001 but increased at WR002 despite the removal of the road salt
storage pad. Zinc concentrations found at these stations consistently exceed the PWQO and are the
highest observed in the NPCA water quality network. The current information that HIA has suggests
that zinc is coming off the brake system of the airplanes. It should be noted that zinc concentrations
have been decreasing at both stations. The NPCA also has not observed any propylene glycol
discharge in WR001 or WR002 in 2025. In 2011, HIA expanded its facilities and upgraded its water
quality safeguards to WR001 and WR002. Continued monitoring by the NPCA will track water quality
changes at these tributaries. The NPCA does not monitor the water quality of the Hamilton Airport
tributary identified as the potential source of Per- and polyfluoroalkyl substances (PFAS) that has been
found in turtle/fish tissue sampled at Binbrook Conservation Area. Since 2015, Transport Canada and
Procurement Canada have retained Arcadis Canada Inc. to conduct a risk assessment to investigate
presence and distribution of PFAS in the Welland River downstream of the HIA. Through this
assessment process Arcadis has released project updates to property owners and other groups with
an interest in the risk assessment area. The final report is still pending. The MECP continues to provide
fish consumption guidelines based on fish samples they have collected for this area and information is
found on (https://www.ontario.ca/page/guide-eating-ontario-fish). The NPCA Watershed Monitoring
and Reporting division added PFAS sampling of Lake Niapenco in 2012 as part of a Corporate Support
Service and this information can be found in Section 3.4.
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Welland River Tributaries

Fifteen tributaries of the Welland River are monitored through the NPCA Water Quality Monitoring
Program. These tributaries include Buckhorn Creek, Elsie Creek, Mill Creek, Oswego Creek, Beaver
Creek, Big Forks Creek, Coyle Creek, Drapers Creek, Feeder Canal, Mill Race Creek, Grassy Brook,
Tee Creek, Thompson Creek, Power Canal, and Lyons Creek (Figure 2). Tributaries were selected
based on drainage area, land use, restoration projects, and watershed plans. Additionally, the Feeder
Canal is monitored and included with these tributaries for this analysis.

Welland River Tributaries: Water Quality Index

Based on the results of the WQI eight of sixteen Welland River tributary stations have water quality
that is rated as Poor and seven are rated as Marginal (Table 6). One station is rated as Fair. WQI
results are illustrated in Appendix A. Mapping showing the spatial distribution and boxplots of the eight
indicator parameters from 2021-2025 are found in Appendix B and Appendix C.
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Table 6: Water quality monitoring results for Welland River tributaries, 2021-2025.

Wal Rating
Hilsenhoff . . .
) ~Stable L Factors Affecting Water Quality (% percentage Indicator Parameter Trends
Station .. Family Biotic ]
1 Declining . reported if >50) (2021-2025)
. Index Rating
T Improving
e Exceedances in total phosphorus (100%).
BF001 e Agricultural runoff. ¢ Increasing total phosphorus.
ERT Marginal 1 Very Poor o Excessive algae, sustained periods of low e E. coli, total suspended solids,
19 Forks dissolved oxygen, duckweed growth, and zero and chloride remain stable.
baseflow in summer months.
e Exceedances in chloride (58%), total . .
k e E. coli decreasing.
BU0O1 . phosphorus (98%), and E. coli (50%).
Poor — Fairly Poor T - ¢ Phosphorus, total suspended
Buckhorn * Agricufturaland road runott. solids, and chloride stable.
e Prone to zero baseflow in the summer.
1 0,
BV001 o Exceedances in total phosphorus (100%). o Indesior sErAmEers el
Poor « Poor e Agricultural and road runoff. tabl
Beaver Creek ) ) stable.
o Excessive algae growth in summer.
e Increasing phosphorus and
CO001 e Exceedances in total phosphorus (98%). chloride.
Marginal — Fairly Poor e Agricultural and road runoff. e Decreasing total suspended
Coyle Creek . solids
e Invasive Zebra Mussels present. c
e E. coliremains stable.
DR001 e Exceedances in E. coli (88%), and total phosphorus * Increasing E. coli and chloride.
Drapers Marginal — Fairly Poor (100%). e Phosphorus and total
Creek e Agricultural and road runoff. suspended solids are stable.
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Exceedances in total phosphorus (100%).

EL001 Agricultural and road runoff. Indicator parameters
Poor Poor . , are stable
Elsie Creek Excessive algae growth and zero baseflow in .
summer months.
Exceedances in E. coli (54%), and total phosphorus
(100%). _
GRO001 Agricultural and road runoff. Phos.phorus, E oietl 2t
Marginal < Poor Excessive algae growth and zero baseflow in chioride remain stable.
Grassy Brook summer months Total suspended solids are
Significant construction has changed this Station CLEEE
over the past few years.
Exceedances in E. coli (50%), and total phosphorus
0,
TEO0O1 e Indicator parameters remain
Poor — Very Poor Agricultural and road runoff. tabl
Tee Creek . Skl
Prone to algae growth and zero baseflow in the
summer months.
) . Decreasing phosphorus and
LY003 . Exc.eedances in total phosphorus (100%). chloride.
Lyons Creek Fair — Poor ﬁtqucultusll ang ro:(;ll run.of:I . E. coli and total suspended
iagara River back flow influences this station. Sellds e S EblE.
MI001 Exceedances in total phosphorus (100%) Increasing chloride.
. Poor — Poor Agricultural and road runoff. Remaining parameters stable
Mill Creek Excessive algae growth in summer months.
Exceedances in E. coli (66%), total phosphorus Increasing phosphorus and
0S001 Poor «— Fairly Poor X ! e ) phosphoru .
(98%), and total suspended solids (73%). total suspended solids.
O:wego Agricultural and road runoff. E. coli and chloride remain
reek

Excessive algae growth in summer months.

stable.
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Decreasing E. coli.

08002 i 0
Exc.eedances in total phosphorus (100%). Phosphorus, total suspended
Oswego Poor «— Poor Agricultural and road runoff. solids, and chloride remain
Creek Excessive algae growth in summer months.
stable.
Increasing chloride.
TCO001 Exceedances in total phosphorus (98%). Decreasing E. coli.
Thompson Marginal Poor Agricultural and road runoff. Phosphorus and total
Creek suspended solids remain
stable.
Urban runoff and Niagara Falls wastewater Decreasing phosphorus and E.
PR001 . - treatment plant. coli.
Marginal — Insufficient Data . . . . .
Power Canal Water source is from Niagara River potentially Total suspended solids and
improving water quality. chloride remain stable.
MR001 Exceedances in E. coli (50%), and total phosphorus ITOEEEITg PSS e
Millrace Marginal — Insufficient Data (100%). Decreasing E. coli.
Creek Agricultural and road runoff. Total suspended solids
remains stable
i o
ccoot 'Iixceeldam:es m:fotal phosphorus (95%). e
ricultural runoff. .
Poor « Fairly Poor g remain stable.

Feeder Canal

Excessive algae and plant growth in summer
months.

23




Welland River Tributaries: Hilsenhoff Biotic Index Results

HBI results indicate that water quality ranges from Very Poor to Fairly Poor at all Welland River tributary
stations currently monitored (Table 5). Results from biological assessments completed between 2021-
2025 are illustrated in Appendix B. Sediment loading, lack of in-stream habitat, and nutrient enrichment
are the primary causes of impairment at all stations.

Welland River Tributaries: Key Findings

Based on the 2021-2025 data, elevated concentrations of total phosphorus are a widespread cause of
water quality impairment in the Welland River tributaries. Approximately 95% of samples collected from
the Welland River tributaries exceeded the PWQO with some concentrations greater than 30 times the
PWQO. Concentrations of total phosphorus are very high in Beaver Creek, Big Forks Creek, Oswego
Creek, Mill Race Creek, and Tee Creek. It is recommended that these subwatersheds be prioritized by
Best Management Practice programs to reduce phosphorus loads. Sources of phosphorus include
manure from livestock operations, sewage discharges, soil erosion, fertilizers, and pesticides.
Concentrations of E. coli frequently exceed the PWQO in Buckhorn Creek, Big Forks Creek, Beaver
Creek, Coyle Creek, Drapers Creek, Elsie Creek, Mill Creek, and Oswego Creek.

Twenty Mile Creek Watershed

The Twenty Mile Creek watershed is the second largest watershed in the NPCA jurisdiction with a total
drainage area of 302 km?. Ten of 84 NPCA surface water quality monitoring stations are located within
the Twenty Mile Creek watershed. There are six stations on the main channel. There are also monitoring
stations for each of the subwatersheds which include Sinkhole Creek, Spring Creek, North Creek and
Gavora Ditch (Figure 6).

Twenty Mile Creek Watershed: Canadian Water Quality Index

Based on the results, the WQI ranges from Poor to Fair. WQI results are illustrated in Appendix A.
Mapping showing the spatial distribution and boxplots of the eight indicator parameters from 2021-2025
are found in Appendix B and Appendix C. Sinkhole Creek was added in 2022 and therefore has
insufficient data for this report. Highlights of the water quality monitoring in the Twenty Mile Creek are
summarized in Table 7.
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Figure 6: Map of the Twenty Mile Creek subwatershed.
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Table 7: Summary of NPCA water quality data for Twenty Mile Creek watershed, 2021-2025.

WaQl Rating -
Hilsenhoff Famil
. ~Stable . g Factors Affecting Water Quality (% percentage Indicator Parameter Trends
Station . . Biotic Index ]
1 Declining . reported if >50) (2021-2025)
atin
T Improving g
_ Decrease in total suspended
TNO0O1 Exceedances in total phosphorus (75%). solids and chloride
Twenty Mile Poor — Poor Agricultural and urban runoff. Phosphorus, E. coli, and
Creek Invasive Chinese Mystery Snails present. T stabl;a ’
TN002 Exceedances in total phosphorus (87%). Increase in chloride.
Twenty Mile Fair « Good Agricultural and urban runoff. Decrease in phosphorus.
Creek Prone to zero baseflow in the summer months. E. coli and total suspended
solids remain stable.
. Decrease in E. coli.
TNOO3 Exceedances in total phosphorus (100%).
. . i Phosphorus, total suspended
Twenty Mile Fair — Fairly Poor Agricultural and urban runoff. sl amal dalertis remEn
Creek Excessive algae growth in summer months. Sl
TNOO3A Exceedances in total phosphorus (88%).
. . Agricultural and urban runoff. Indicator parameters remain
Twenty Mile Marginal — Fairly Poor ) ) tabl
Excessive algae growth in the summer months. staple.
Creek
Exceedances E. coli (59%) and total phosphorus
TNO004 (100%). Increase in chloride.
Twenty Mile Marginal Fairly Poor 61 el
Cre);k J < / Agricultural and urban runoff. Remaining |nd|ca.tor
Excessive algae growth in summer months. TR FemiEin Sl
TN0OG Exceedances in total phosphorus (100%) [ in chlorid
Twenty Mile | Marginal < Fair ! Pt % nerease in chioride.
Agricultural and road runoff. T
Creek Remaining indicator
parameters remain stable.
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Exceedances in E. coli (67%) and total phosphorus
(97%).

Increase in chloride.
Decrease in total suspended

NCO001 :
Poor Fairly Poor Agricultural and road runoff. solids.
NS Excessive algae growth and zero baseflow in Phosphorus and E. coliremain
summer months. stable.
Exceedances in total phosphorus (79%).
SP001 Agricultural and road runoff. Increase in chloride.
. , . . Phosphorus, total suspended
Spring Poor — Fair Excessive algae growth and zero baseflow in the ) . .
solids, and E. coliremain
Creek summer months.
stable.
GVo01 Exceedances in total phosphorus (100%). . .
. . Indicator parameters remain
Gavora Marginal — Fairly Poor Agricultural and road runoff. e
Ditch Zero baseflow during summer months.
SKO001
Insufficient Urban and agricultural runoff. -
Sinkhole Poor _ Insufficient data.
S Data Prone to zero baseflow in the summer months.
ree
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Twenty Mile Creek Watershed: Hilsenhoff Biotic Index Results

HBI results indicate that water quality ranges from Poor to Good at most Twenty Mile Creek monitoring
stations (Table 7). Results from biological assessments completed between 2021 to 2025 are illustrated
in Appendix B. Reduced baseflow, high sediment loading due to erosion, lack of in-stream habitat, and
nutrient enrichment are primary causes of impairment at these stations.

Twenty Mile Creek: In-situ Monitoring

Twenty Mile Creek in-situ monitoring at Woodburn shows that it is prone to dissolved oxygen, turbidity,
and conductivity fluctuations. Nutrient inputs leading to excessive vegetation growth likely contribute to
dissolved oxygen fluctuations and low oxygen conditions. Water level fluctuations and high flow during
rain events can be seen in turbidity fluctuations. Conductivity spikes are likely due to agricultural and
road runoff.

Twenty Mile Creek Watershed: Key Findings

Based on the data in 2021-2025, elevated concentrations of total phosphorus are a widespread cause
of water quality impairment in the Twenty Mile watershed. Approximately 95% of samples collected from
the Twenty Mile watershed exceeded the PWQO with some concentrations greater than 30 times the
PWQO. E. coli and total suspended solid concentrations frequently exceed the provincial objective in
Twenty Mile Creek watershed.
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Lake Ontario Tributaries

Nineteen tributaries discharging into Lake Ontario are monitored through the NPCA Water Quality
Monitoring Program. These tributaries include: Forty Mile Creek, Thirty Mile Creek, Eighteen Mile Creek,
Sixteen Mile Creek, Fifteen Mile Creek, Twelve Mile Creek (see Section 4.6), Francis Creek, Richardson
Creek, Walker's Creek, Eight Mile Creek, Six Mile Creek, Four Mile Creek, Two Mile Creek, One Mile
Creek, Bartlett Creek, Prudhommes Drain, Welland Canal, Shriners Creek, and Beaver Dam Creek
(Figure 7). Twelve Mile Creek and Twenty Mile Creek are also tributaries of Lake Ontario but are
presented separately due to the expansion of monitoring in each watershed.

Lake Ontario Tributaries: Canadian Water Quality Index

Based on the results of the WQ, thirteen of eighteen Lake Ontario tributary stations have water quality
that is rated as Poor. Four stations were rated as Marginal and one station was rated as Fair. WQI results
are illustrated in Appendix A. Mapping showing the spatial distribution and boxplots of the eight indicator
parameters from 2021 and 2025 are found in Appendix B and Appendix C. Highlights of the water
quality monitoring in the Lake Ontario tributaries are summarized in Table 8.
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Table 8: Summary of NPCA water quality data for Lake Ontario Tributaries, 2021-2025.

WaQl Rating
Hilsenhoff
Statlon <Stable Familv Biotic Factors Affecting Water Quality (% percentage Indicator Parameter Trends (2021-
| Declining | =/ yR - reported if >50) 2025)
T _Improving ndex Rating
e Exceedances in chloride (77%), E. coli (72%), and . .
e Increase in chloride.
FMO001 total phosphorus (93%).
Forty Mile Poor « Poor e Road salt storage, quarry dewatering, agricultural and o Decreasein total suspended
Creek urban runoff. solids.
e Excessive algae growth in the summer months. e Phosphorus, and E. coli
remain stable.
e Exceedances in copper (58%), total phosphorus '
ETO001 (97%), and zinc (50%). e Decrease in to.tal
Eighteen Poor «— Fairly Poor e Greenhouse wastewater, agricultural runoff. suspended solids.
) ¢ Remaining indicator
Mile Creek e Frequent copper exceedances warrant further )
. o parameters remain stable.
investigation.
FF001 e Exceedances in total phosphorus (100%). e Decrease in total suspended
Fitt Marginal Poor e Agricultural runoff. solids.
) ireen e Excessive algae and duckweed growth in the summer » Phosphorus, E. coli, and
Mile Creek months. chloride remain stable.
i o,
e Exceedances in total phosphorus (100%). « Decrease in total suspended
$X001 e  Agricultural runoff. solids
Sixteen Poor « Poor e Excessive algae and duckweed growth in the summer «  Phosphorus, E. coli, and
Mile Creek months. chloride remain stable.
EI001 e Exceedances in E. coli (79%) and total phosphorus . .
¢ Indicator parameters remain
Eight Mile Poor — Poor (100%). stable.
Creek e Agricultural and road runoff.
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FA001

Exceedances in chloride (100%), E. coli (80%),

Indicator parameters remain

Francis Poor < Very Poor and total phosphorus (88%). stable
Creek Agricultural and urban runoff.
RC001 Exceedances in chloride (90%), copper (72%), E. coli Increasing phosphorus and
_ p WA (65%), nitrate (100%), total phosphorus (100%), and chloride.
Richardson oor < ery Foor zinc (59%). E. coli and total suspended
Eisek Agricultural and greenhouse wastewater. solids remain stable.
Sioo1 Exceedances in chloride (63%), E. coli (68%), and . .
Indicator parameters remain
Six Mile Poor < Poor total phosphorus (78%). stable
Creek Agricultural and road runoff.
FU004 Increase in phosphorus.
. Edo
E1xce0edances in E. coli (51%), and total phosphorus Decrease in E. coli and total
Four Mile Poor FeryiBoor ( 0(_) 0k suspended solids.
Creek Agricultural and road runoff. Chloride remains stable.
TM001 Exceedances in E. coli (74%) and total phosphorus Decrease in total suspended
(97%). solids, and E. coli.
i Fairly Poor
Two Mile Poor y Agricultural and road runoff. Phosphorus and
(il High E. coli concentrations have been investigated. chloride remain stable.
OM001 Exceedances in chloride (67%), E. coli (90%), and Increasing phosphorus and
. p Verv P total phosphorus (100%). chloride.
One Mile oor — e Wi R, E. coli and total suspended
(il Prone to zero baseflow in the summer months. solids remain stable.
THOO01 Exceedances chloride (67%), E. coli (82%), and total . .
Indicator parameters remain
Thirty Mile Marginal — Fairly Poor phosphorus (87%). stable
Creek Agricultural runoff.
WC001 Exceedances in chloride (72%), E. coli (90%), and Increase in phosphorus.
Walkers Poor « Very Poor total phosphorus (95%). E. coli, total suspended solids,
Creek Urban runoff. and chloride remain stable.
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Exceedances in chloride (78%), E. coli (53%), and

SHO002 Increase in phosphorus.
total phosphorus (98%). . .
Shriners Poor «— Poor E. coli, total suspended solids,
Urban runoff. : .
Creek . _ and chloride remain stable.
Excessive algae growth in summer months.
BE004 Increase in total.suspended
Warainal Poor Exceedances in total phosphorus (95%). solids and chloride.
Beaver Dam J Industrial and urban runoff. Decrease in phosphorus and E.
Creek coli.
WE001 : .
) Insufficient ) . ) Decreasing chloride.
Welland Fair — Data Water source is predominantly Lake Erie. Indicator parameters remain
Canal stable.
. . o  ano
. Exc:ae:ancss in chlzzlde (85%), E. coli (82%), and Increase in chloride.
. total phosphorus (92%). Phosphorus, E. coli, and
Prudhor.nmes Marginal 1 Very Poor Urban runoff. total suspended solids
Drain Excessive algae and duckweed growth in summer e sEbl.
months.
BT001 Exceedances in chloride (80%) and total phosphorus Increase in phosphorus.
Bartlett Poor — Very Poor (98%). E. coli, total suspended solids,
Creek Agricultural and QEW runoff. and chloride remain stable.
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Lake Ontario Tributaries: Hilsenhoff Biotic Index Results

HBI results indicate that water quality ranged from Very Poor to Fairly Poor at Lake Ontario tributary
stations (Table 8). Results from biological assessments completed between 2021 and 2025 are
illustrated in Appendix B. Sediment loading, nutrient enrichment, and the lack of in-stream habitat are
the primary causes of impairment at these stations.

Lake Ontario Tributaries: Key Findings

Based on the 2021-2025 data, all Lake Ontario tributaries have total phosphorus exceedances. The
most impacted of these tributaries include Fifteen Mile Creek, Sixteen Mile Creek and Eighteen Mile
Creek which had median concentrations nearly 7 times the PWQO. The upper portions of these
watersheds need to be prioritized for BMPs to reduce phosphorus loads.

Median E. coli concentrations for Walkers Creek (St. Catharines) are the highest in the NPCA'’s surface
water monitoring network and NPCA will work with the municipality to determine sources of
contamination. One Mile Creek (OM001) and Two Mile Creek (TM001), in Town of Niagara-on-the-
Lake, have elevated median concentrations of E. coli relative to other NPCA watersheds. Median E.
coli concentrations in TM001 are currently lower than those reported in previous summary reports.
However, statistical analysis indicates that these concentrations remain stable over time. Additional
years of monitoring data will be required to detect any statistically significant downward trend that would
demonstrate the effectiveness of the Town’s remediation efforts. The Town is also aware of elevated
E. coli concentrations in One Mile Creek and has indicated that further investigation is planned for this
area in the future.

Richardson Creek continues to exceed Canadian Council of Ministers of the Environment (CCME)
nitrate guidelines, and in 2025 the Niagara Peninsula Conservation Authority (NPCA) expanded
upstream monitoring efforts to further identify and characterize the sources of nitrate inputs within the
watershed.
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Twelve Mile Creek Watershed

Twelve Mile Creek (Figure 4) is split into the Upper and Lower watersheds. Upper Twelve Mile Creek
is a unique groundwater fed coldwater stream fed by springs from a glacial sand deposit known as the
Fonthill Kame Delta. The Upper Twelve Mile Creek is monitored at 8 locations by the NPCA. Lower
Twelve Mile Creek begins in Thorold where Ontario Power Generation (OPG) operations and man-
made reservoirs for drinking water divert water from the Welland Canal and influence Twelve Mile
Creek (Durley, 2006). Lower Twelve Mile Creek is monitored in 1 location by the NPCA.

Twelve Mile Creek Watershed: Canadian Water Quality Index

(Table 9). Based on the 2021-2025 data, one station rated as Poor, three rated as Marginal, four
locations are rated Fair and one rated as Good. WQI results are illustrated in Appendix A. Mapping
showing the spatial distribution and boxplots of the eight indicator parameters from 2021 to 2025 are
found in Appendix B and Appendix C. Highlights of water quality monitoring in Twelve Mile Creek are
summarized in Table 9 below.
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Table 9: Summary of NPCA water quality data for the Twelve Mile Creek watershed, 2021-2025.

WQl Rating
Hilsenhoff . . .
ST —Stable o Eaf Factors Affecting Water Quality Indicator Parameter Trends
1 Declining y ) (% percentage reported if >50) (2021-2025)
. Index Rating
T Improving
TW001 Exceedances in E. coli (63%) and Increasing chloride.
Marainal Eaitlv P total phosphorus (65%). Phosphorus, E. coli, and total
i argina airly Poor : .
StJohns Tributary ginat < 4 Agricultural and urban runoff. suspended solids remain
Online pond upstream. stable.
Decreasing phosphorus, E.
TWO002 i 9
. Exceedances in total phosphorus (55%). coli, and total suspended
Effingham Tributary Good T Fairly Poor Agricultural runoff. solids.
Chloride remains stable.
TW003 Exceedances in E. coli (70%) and Increase in chloride.
. Marainal Eaitlv P total phosphorus (95%). Phosphorus, E. coli, and total
St Johns Tributary arginal < airly Poor Agricultural runoff. suspended solids remain
Decommissioned landfill upstream. stable.
Increase in chloride.
TW004 Exceedances in nitrate (90%). .
Fai e . Decrease in phosphorus.
Effingham Tributary airt airly Poor Agncultural and golf course I’Lanf'f. o E. coliand total suspended
Nitrate exceedances warrant investigation. T .
Increase in chloride.
TWO005 Exceedances in E. coli (50%) and . .
. . . Decrease in E. coli, total
St Johns Tributary Marginal — Fair totall phosphorus (60%). suspended solids, and
Agricultural runoff. phosphorus
. EEo
TWO006 Fair — Fair SesEeless In (2. Coll () e Decrease in E. coli and chloride
Effingham Tributary| total phosphorus (56%).
Agricultural runoff. Phosphorus and total
suspended solids remain stable.
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TWO007

Exceedances in E. coli (60%) and total

Indicator parameters remain

LT | T Fair 1 Fairly Poor phosphorus (69%). o
downstream . stable.
Agricultural runoff.
of Short Hills
TW008 Exceedances in chloride (69%), E. coli (64%), Increase in phosphorus and
Cataract Poor | Poor and total phosphorus (100%). chlorlc'lle. |
Tributary Agricultural and highway (406) runoff. E. coliis decreasing.
Total suspended solids
remain stable.
Increase in E. coll.
TWO009 e ; T Decrease in phosphorus and
Port Fair — Insufficient data Uxtfee ar;clezlnt ; TOI( - 0)- chloride.
Dalhousie roan and ingustrial runott. Total suspended solids remain

stable.
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Twelve Mile Creek: Hilsenhoff Biotic Index Results

Most upper Twelve Mile Creek stations are rated as fairly poor. TW005 and TWO006 are rated as fair
(Table 9). Some upper Twelve Mile Creek tributaries can support several sensitive taxa such as
mayflies and stoneflies due to cooler water temperatures, excellent riparian buffers and in-stream
habitat, and suitable water quality. In some cases, the HBI rating is impacted by a large proportion of
crustaceans, such as amphipods, in comparison to insects.

Twelve Mile Creek: Stream Temperature Monitoring

The NPCA monitored stream temperature at ten stations in 2025 (Figure 8). These stations were
chosen due to the availability of background data, including water chemistry, benthic macroinvertebrate
data, fisheries, stream morphology, hydrology data and stream temperature data. At seven of the
locations, Onset HOBO Water Temperature dataloggers were deployed to capture stream temperature
data. At the three remaining stations, the stream temperature data was collected from NPCA stream
flow gauge stations. The HOBO temperature dataloggers were deployed June 3rd set to record every
15 minutes and extracted December 4th.

The methodology used by the NPCA, and many other conservation authorities to classify stream
thermal stability was developed by Stoneman and Jones (1996). The approach uses daily maximum
air temperature and water temperature at 16:00 from July 1st to September 10th. This method was
determined to monitor the warmest period of the year. To analyze the stream temperature data, the
NPCA uses modified nomograms (Stoneman and Jones 1996) to determine the stream thermal
stability and to estimate the thermal regime of each stream station. This method classifies a stream to
be coldwater, coolwater, or warmwater. Stoneman and Jones (1996) define the following 1) coldwater
stations which support a large population of coldwater species; 2) coolwater stations that support a mix
of coldwater-coolwater-warmwater; and 3) warmwater stations support few or no coldwater species.

Nomograms (Figures 9 and 10) were created for the Effingham and St Johns Tributaries of the Upper
Twelve Mile Creek with the stream temperature data collected from July 1st to September 10th, 2025.
The findings of these nomograms classify stations TW000 and Sulphur Springs as coldwater. All
remaining sites were classified as coolwater in 2025. No sites were classified as warmwater.

Stream classifications 2021-2025 for Upper Twelve Mile Creek stream temperatures are summarized
in Table 10. In general, the classification of the monitoring stations has remained stable with previous
assessments. The only classification to change was at Sulphur Springs where the classification went
from cool water to cold water. The NPCA will continue to monitor stream temperature as an additional
method to evaluate the health and status of watershed communities in the extremely significant
coldwater streams of the upper Twelve Mile Creek.
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Figure 8: Temperature monitoring locations in the Upper Twelve Mile Creek watershed
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Table 10: Stream classification summary 2021-2025 for Upper Twelve Mile Creek temperature
monitoring locations. Gray strikeouts represent no data available for that year.

Monitoring Station 2021 2022 2023 2024 2025

TW000

TWO001

TW002

Sulphur Springs

TWO003

TWO004

TWO005

TWO006

TWO007

TW012

Twelve Mile Creek: In-situ Monitoring

The multiparameter sonde deployment in Twelve Mile Creek downstream of Short Hills Provincial Park
shows a creek that is highly impacted by high turbidity (Figure 11) fluctuations due to rain events and
indicates high erosion occurring. The Upper Twelve Mile Creek watershed is flashy in nature and
responds quickly and sharply to rain events. This, coupled with easily erodible sandy substrate, leads
to large turbidity fluctuations and erosion.
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Twelve Mile Creek downstream of Short Hills Provincial Park: 2025 Turbidity
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Figure 11: EXO Water Quality Sonde turbidity data Twelve Mile Creek downstream of Short Hills Provincial Park.
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Twelve Mile Creek: Key Findings

The Upper Twelve Mile Creek watershed represents some of the best water quality in the Niagara
Peninsula. The upper portion of Twelve Mile Creek supports brook trout and a rich macroinvertebrate
community that is unique to this watershed. The main stresses to the aquatic community include
exceedances of total phosphorus and E. coli. Nitrate contamination from an upstream source was
identified as a potential stressor at TW004. The Upper Twelve Mile Creek watershed is prone to erosion
and sediment deposition. Efforts to minimize these stressors through BMP initiatives will allow this
watershed to remain in its current state.

Niagara River Tributaries

Four tributaries discharging to the Niagara River are monitored through the NPCA Water Quality
Monitoring Program. These tributaries include Bayer Creek, Black Creek (including Beaver Creek),
Frenchman’s Creek, and Ussher’s Creek (Figure 12).

Niagara River Tributaries: Canadian Water Quality Index

Based on the data from 2021-2025, Black Creek (BL0O03), Frenchman’s Creek (FR003), and Beaver
Creek (BR001) stations are rated as Marginal. Bayer Creek and Ushers Creek or rated as Poor. WQI
results are illustrated in Appendix A. Mapping showing the spatial distribution and boxplots of the eight
indicator parameters from 2021 to 2025 are found in Appendix B and Appendix C. Highlights of the
water quality monitoring in the Niagara River Tributaries are summarized in Table 11.
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Table 11: Summary of NPCA water quality data for the Niagara River Tributaries, 2021-2025.

WwaQl Rating
Hilsenhoff Family . . .
) ~Stable o Factors Affecting Water Quality (% percentage Indicator Parameter Trends
Station .. Biotic Index .
| Declining Rati reported if >50) (2021-2025)
atin
T Improving g
. a0
BA001 e Exceedances in E. coli (63%) and total e Indicator parameters remain
Poor « Poor phosphorus (100%). tabl
Bayer Creek . iz ioflze
e  Agricultural runoff.
BLO03 . L e Exceedances in total phosphorus (100%). * Indicator parameters remain
Marginal — Insufficient Data i stable.
Black Creek e Agricultural and road runoff.
e Increase in phosphorus.
e Decrease in total suspended
BR001 . o Exceedances in total phosphorus (100%). .
Marginal — Poor _ solids.
Beaver Creek o el e e E. coliand chloride remain
stable.
FRO03 . e Decrease in phosphorus and
. . Excoeedances in total phosphorus total suspended solids.
Frenchman Marginal ey et e E. coliand chloride remain
Creek e Agricultural runoff. stable.
e Exceedances in E. coli (56%) and total e Increasein E. coli.
Us001 o
phosphorus (97%). e Phosphorus, total
Ussher’s Poor — Very Poor e Agricultural runoff. suspended solids, and
Creek e Prone to zero baseflow and excessive algae chloride remain stable.
growth in the summer months.
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Niagara River Tributaries: Hilsenhoff Biotic Index

HBI ratings ranged from very poor to poor at three Niagara River tributary stations (Table 11). Results
from biological assessments completed between 2021 and 2025 are illustrated in Appendix B.
Sediment loading, reduced baseflow, lack of in-stream habitat, and nutrient enrichment are primary
causes of impairment at these stations. Samples have not been collected from station BLO03 due to
high water depth, channel morphology, and access restrictions.

Niagara River Tributaries: Key Findings

Three of five Niagara River tributaries monitored were found to have Marginal WQI and two had Poor
WQI. The degree of land use impacts from urban and rural pressures are significantly less in this
watershed.

Based on the 2021-2025 data, all the Niagara River tributaries had E. coli and total phosphorus
exceedances. The most impacted of these tributaries is Ussher's Creek which had a median
concentration of 6 times the PWQO for total phosphorus. These watersheds would benefit from BMP
works to reduce phosphorus loads.

Lake Erie Tributaries

Eight tributaries discharging to Lake Erie are monitored through the NPCA Water Quality Monitoring
Program. These tributaries include Beaver Dam Creek, Casey Drain, Eagle Marsh Drain, Kraft Drain,
Low Banks Drain, Point Abino Drain, Six Mile Creek, and Wignell Drain (Figure 6). In addition, the
Welland Canal monitoring point in Port Colborne is also included with the Lake Erie tributaries. Water at
this station enters the Welland Canal and outlets in Lake Ontario.

Lake Erie Tributaries: Canadian Water Quality Index

Based on the results of the WQI, two of nine Lake Erie tributary stations are rated as having Poor water
quality, five stations are rated as Marginal, one station (PA001) rated as Fair, and one station (WEQ0O00)
rated as Excellent (Table 12). WQI results are illustrated in Appendix A. Mapping showing the spatial
distribution and boxplots of the eight indicator parameters from 2021 to 2025 are found in Appendix B
and Appendix J. Highlights of the water quality monitoring in the Lake Erie Tributaries are summarized
in Table 12.
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Table 12: Summary of NPCA water quality data for Lake Erie North Shore tributaries, 2021-2025.

WaQl Rating Hilsenhoff
ST ~Stable Family Factors Affecting Water Quality (% percentage Indicator Parameter Trends
1l Declining | Biotic Index reported if >50) (2021-2025)
T Improving Rating
BD001 e Exceedances in E. coli (63%) and total phosphorus
Warainal Verv P (98%), and copper (53%). e Indicator parameters remain
argina ‘ery Poor
Beaver.Dam g < y o Historical industrial pollution and agricultural runoff. stable.
S e Sustained periods of low dissolved oxygen in summer
e Increase in total phosphorus.
. o
CD001 . I?:)c;;adances in E. coli (61%) and total phosphorus e Decrease in chioride.
Casey Drain Poor < VI ( ) o) e E. coliand total suspended
*  Agricultural runoff. solids remain stable.
e Increase in phosphorus.
EMO001 e Exceedances in chloride (75%), and total phosphorus . .
e Decrease in E. coli, and
Eagle Marsh Marginal < Very Poor (95%). total suspended solids.
Drain e Quarry dewatering and agricultural runoff. . .
e Chloride remains stable.
I in chloride.
KD001 e Exceedances in E. coli (73%) and total phosphorus * ncrea'scle n ,C 'orlde
) o e Remaining indicator
Marginal Poor (100%). arameters remain stable
; i .
L L e Agricultural and urban runoff. >
LB001 e Exceedances in E. coli (51%) and total phosphorus o Indicator parameters remain
Lowbanks Marginal — Poor (95%). stable.
Drain e  Agricultural runoff.
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Increase in phosphorus and

PA001 Exceedances in E. coli (51%) and total phosphorus
(100%). chloride
Point Abino Fair — Poor Agricultural runoff. Decrease in total suspended
Drain Back flow from Lake Erie. solids. .
E. coli remains stable.
SM001 Increase in phosphorus.
. Eao
. Excoeedances in E. coli (53%) and total phosphorus Decrease in total suspended
Six Mile Marginal — Poor (98_/")' solids and chloride.
Creek et el E. coli remains stable.
Exceedances in total phosphorus (100%). Increase in phosphorus.
WD001 Agricultural runoff. Decrease in total suspended
i i Poor Very Poor Excessive algae/ duckweed growth and sustained solids.
Wignell Drain periods of low dissolved oxygen in the summer months. E. coliand chloride remain
stable.
WE000 Decrease in chloride and total
Excellent Insufficient No exceedances. siErameEe enieh
X d g
ortelle Data Lake Erie is the main water source. SIrEshEnLE, 2el 2. 6ol
Canal remain stable.
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Lake Erie Tributaries: Hilsenhoff Biotic Index

HBI results ranged from Very poor to Poor at Lake Erie tributaries monitored (Table 12). Results from
biological assessments for these stations are illustrated in Appendix B. Sediment loading, reduced
baseflow, lack of in-stream habitat, and nutrient enrichment are primary causes of impairment at these
stations.

Lake Erie Tributaries: Key Findings

Based on the 2021 and 2025 data, all the Lake Erie tributaries have E. coli and total phosphorus
exceedances except for the Welland Canal. The most impacted of these tributaries is Wignell Drain which
had median concentrations 10 times the Provincial Water Quality Objective. Wignell Drain watershed
needs to be prioritized for Best Management Practice (BMPs) works to reduce phosphorus loads to Lake
Erie.

Nickel is not included in the WQI calculation; however, nickel concentrations were found to frequently
exceed the PWQO at Beaver Dam Creek station BD001 and Wignell Drain station WD001. These nickel
exceedances are likely from previous industrial land use.
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Summary of Surface Water Quality Results

Water Chemistry-Canadian Water Quality Index Rating Summary

In 2025, 82 surface water stations were monitored, and 730 surface water samples were collected.
Benthic macroinvertebrates were collected at 22 stations in 2025. Forty-one groundwater samples were
collected. Seventeen water quality sensors were deployed by the NPCA.

Based on the Canadian Water Quality index for data from 2021-2025 compared to the previous analysis
(from 2020-2024),

o 2% of stations insufficient data to calculate Canada Water Quality Index

e 40% of stations are Poor. This is up 1% from the previous analysis.

o 35% of stations are Marginal. This is down from 44%.

o 18% of stations are Fair. This is up from 15%.

e 4% of the stations are Good. This is up from 1%.

e 1% of stations are rated Excellent. This is unchanged from the previous analysis.

Benthic Macroinvertebrates-Hilsenhoff Biotic Index Summary

Based on the Hilsenhoff Biotic Index (HBI),

e 21% of stations are Very Poor.

o 38% of stations are Poor.

o 34% of stations are Fairly Poor.

e 6% of stations are Fair.

o 1% of stations are Good.

o 0% of stations are Very Good or Excellent.

Hilsenhoff Biotic Index ratings typically show significant impairment in the NPCA watershed. WQI and
HBI do not always agree entirely in the impairment levels at each creek. This could be due in part to
data set size, in-stream habitat availability, and taxonomic resolution.

Water Quality Parameter Summary

Total phosphorus exceedances are found at most NPCA water quality stations due to significant
agricultural land use. Total phosphorus is the most common exceedance, and the magnitude of
exceedances are the largest cause of impaired water quality ratings. Improvements in WQI ratings were
seen in the Upper Welland River and Twenty Mile Creek watersheds largely due to decreases in total
phosphorus and total suspended solids.

Exceedances in E. coli also contribute greatly to poor water quality ratings in Niagara. Approximately
60% of stations have a median concentration of E. coli greater than the PWQO. The NPCA has initiated
DNA track down investigations in watercourses with high magnitude E. coli exceedances. Two Mile
Creek, in the town of Niagara-on-the-Lake, was found to have high concentrations of human source E.
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coli. The Town is working to implement infrastructure upgrades to eliminate the source. The NPCA will
continue to work with municipalities to identify E. coli sources.

Increases in chloride concentrations have been found in several Lake Ontario tributaries including Twelve
Mile Creek. Chloride exceedances are mainly related to road salt impacts to surface water from urban
runoff as the main source. Urban creeks and creeks that drain major roadways are typically found to have
higher concentrations of chloride the rural creeks.

Exceedances for metals (copper, lead, and zinc), nitrate, and total suspended solids were less common
in the NPCA watershed. Elevated copper exceedances in Richardsons Creek (St. Catharines) and
Eighteen Mile Creek (Lincoln) warrants further investigation. Nitrate exceedances in Richardson Creek
and the upper Twelve Mile Creek may be related to nearby commercial operations in the area. Total
suspended solids are mainly related to wet weather events and inadequate riparian buffers along
watercourses.
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2.2 Groundwater Monitoring Program

The NPCA Groundwater Monitoring Network (Figure 14) is comprised of two components. The first
component is the Provincial Groundwater Monitoring Network (PGMN) which is a partnership between
the MECP and the Conservation Authorities of Ontario. The PGMN was initiated in 2001 and is a
province-wide groundwater monitoring program designed to collect long-term baseline data on
groundwater quantity and quality in special areas of interest. There are currently 470 ambient
groundwater monitoring wells in the program. Groundwater is monitored through a network of 15
monitoring wells located throughout the NPCA watershed in locally significant hydrogeological areas.
Most PGMN monitoring wells are sampled yearly for water geochemistry, and all wells are instrumented
with datalogging equipment which records hourly groundwater levels. In 2025, a subset of PGMN wells
were also sampled in the Spring in addition to the regular fall sampling.

The second component of the NPCA Groundwater Monitoring Network is a network of 31 monitoring
wells installed at 23 different locations across the NPCA watershed through a project between the
NPCA and the Ontario Geological Survey (OGS). Each of the 23 locations has groundwater monitoring
well installed at the top of bedrock in an aquifer zone commonly known as the Contact-Zone Aquifer.
Three (3) of 23 locations have a set of nested monitoring wells installed at various depths within the
overburden sediments. These wells were initially installed to investigate regional groundwater flow of
five distinct features within the NPCA jurisdiction, which include: three (3) buried bedrock valleys
(Erigan Channel, Chippawa-Niagara Falls Channel and Crystal Beach Channel) and their groundwater
relationships to Lake Erie, Lake Ontario and the Niagara River; The Fonthill-Kame Delta
Complex/Twelve Mile Creek watershed area; and The Upper Welland River watershed. The NPCA
samples water geochemistry of these wells yearly, in the fall, and all these wells are instrumented with
datalogging equipment which records hourly groundwater levels.
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Figure 14: NPCA Groundwater monitoring network

55



2.21 Groundwater Monitoring Results
Groundwater Levels

The NPCA has been monitoring water levels at all PGMN wells since 2003 and other NPCA wells since
2014. Groundwater levels are typically at their highest during late-winter and spring but begin to drop
during the dry summer months and are lowest in the fall. There is also yearly variation in the
groundwater levels which is dependent on precipitation. In dry years (such as 2016), water levels can
drop substantially from their seasonal highs; and conversely the water level drops in wet years (2009)
are not as substantial. PGMN monitoring wells each have water levels that are seasonally and yearly
variable due to several factors (geologic formation the well is installed in, soils, precipitation, etc.). The
groundwater level data from the NPCA groundwater monitoring network will be used to help better
understand the impacts of local/provincial scale drought events and its connection to climate change.
Groundwater level data is available on request.

Groundwater Geochemistry Results

Groundwater quality samples are analyzed for general chemistry, nutrients, metals, and project specific
parameters. Groundwater chemistry results are compared to the Ontario Drinking Water Standards
(ODWS, MOE 2003) to provide an indication of overall groundwater quality across the NPCA. Table
13 summarizes the health-related exceedances of the ODWS from 2021-2025 for the NPCA
Groundwater Monitoring Network. All health related ODWS exceedances in PGMN wells are flagged
by the MECP and are reported to the NPCA, Region of Niagara Public Health Department and local
municipalities. Wells with reported exceedances are subsequently re-sampled by the MECP to confirm
the initial exceedance. Based on the type and source of exceedance, these agencies formulate an
action plan to protect human health. In the case of the non-PGMN wells, exceedances were reviewed
through the OGS Ambient Geochemistry program (L. Colgrove and S. Hamilton 2018).
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Table 13: NPCA Groundwater Monitoring Network stations and health-related exceedances (ODWS), 2021-2025.

Monitoring Year

Well ID Well Type Formation 2021 2022 2023 2024 2025
W0000073 . . . . .
. Bedrock Guelph-Lockport Sodium Sodium Sodium Sodium Sodium
(Grimsby)*
Sodium Sodium Sodium Sodium Sodium
W0000080 . . . . .
. Bedrock Guelph-Lockport Fluoride Fluoride Fluoride Fluoride Fluoride
(West Lincoln)* . . . . .
Uranium Uranium Uranium Uranium Uranium
W0000288
(Hamilton)* Bedrock Guelph-Lockport No Exceedance No Exceedance No Exceedance No Exceedance | No Exceedance
Gainsborough Bedrock Guelph Fluoride Fluoride Fluoride Fluoride Fluoride
(West Lincoln) edroc uew Sodium Sodium Sodium Sodium Sodium
Welland (Welland) Bedrock Guelph Sodium Sodium Sodium Sodium Sodium
S(:;tmhiﬁgz)d Bedrock Guelph No Exceedance Sodium No Exceedance Sodium Sodium
Tyneside ) .
. Bedrock Guelph Sodium Sodium Sodium Sodium Sodium
(Hamilton)
Oak Hall .
. Bedrock Guelph Sodium Sodium Sodium Sodium Sodium
(Niagara Falls)
Sodium Sodium Sodium Sodium Sodium
Gly(r;:;:;aGn:()aen Bedrock Lockport Fluoride Fluoride Fluoride Fluoride Fluoride
Arsenic Arsenic Arsenic Arsenic
W0000289 . . .
Bedrock Onondaga No Exceedance No Exceedance Sodium Sodium Sodium
(Port Colborne) *
W0000341 . . . . . .
. Bedrock Clinton Sodium Sodium Sodium Sodium Sodium
(Lincoln)*
W0000357 . ;
(Pelham)* Overburden Fonthill Kame Unable to sample Sodium Unable to sample Unable to sample | Unable to sample
W0000361-2 overburd Conthill K Sodi Sodium Sodium Nitrat Nitrat
(Pelham)* verburden onthill Kame odium Nitrate Nitrate itrate itrate
W0000361-3 Overburden . . . . .
(Petham)* Fonthill Kame Sodium Sodium Sodium Sodium No Exceedance
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W0000362-2

Overburden Fonthill Kame Sodium Sodium Sodium Sodium Sodium
(Pelham)*
W0000362-3 Sodium
(Pelham)* Overburden Fonthill Kame Sodium Sodium Sodium Sodium
W0000384 . .
(NOTL)* Overburden | Iroquois Sandplain Sodium Sodium Sodium Sodium Sodium
. . Fluoride Fluoride Fluoride Fluoride
Concession 1 (Wainfleet)  Bedrock Bertie Sodium Sodium Sodium Sodium Sodium
t ill
Stevensville . Sodium Sodium Sodium Sodium Sodium
(Fort Erie) Bedrock Bertie
Monument . .
(Haldimand County) Bedrock Bois Blanc Sodium Sodium Sodium Sodium Sodium
North Pelham Bedrock Eramosa Sodium Sodium Sodium Sodium Sodium
(Pelham)

5% Street (St. Catharines)  geqrock Queenston Sodium Sodium Sodium Sodium Sodium
Baden Powell Sodium
(Niagara Falls) Bedrock Salina Sodium Sodium Sodium Sodium

Townline Sodium
(Port Colborne) Bedrock Salina Sodium Sodium Sodium Sodium odiu
Young Matthews
(Niagara Falls) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
Buchner (Welland) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
College Sodium Sodium Sodium Sodium Sodium
(Fort Erie) Bedrock Salina Boron Boron Boron Boron Boron
Gents Road (Wainfleet) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
Sumbler Centre ) ] ] ] ] ]
(Pelham) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
Public Works
(Wainfleet) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
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Road 9

(Haldimand County) | Co0ro%k Salina Sodium Sodium Sodium Sodium Sodium
(Hi?tli‘ijrl:;ﬁgkcizﬁ‘tjy) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
Hart Road ) .
(Haldimand County) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
Case Bell ) .
(Wainfleet) Bedrock Salina Sodium Sodium Sodium Sodium Sodium
W0000287 , _ _ . . _
(Haldimand County)* Bedrock Salina Sodium Sodium Sodium Sodium Sodium
W0000290 Bedrock Salina Sodium Sodium Sodium Sodium Sodium
(Niagara Falls)* Boron Boron Boron Boron Boron

*Note: Well IDs with blue cells are Provincial
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Groundwater Quality Summary

Exceedances of Ontario Drinking Water Standards (ODWS) for boron (W290-1 & College), fluoride
(W080-1, Glynn A Green, Concession 1, and Gainsborough), and uranium (W080-1) were observed.
These have been attributed to natural groundwater conditions by MECP’s Environmental Monitoring
and Reporting Branch (EMRB) and the OGS Ambient Geochemistry Program (Colgrove & Hamilton,
2018). These elements occur naturally due to mineral dissolution in bedrock. No anthropogenic
sources were identified. As this appears to be an aquifer-wide issue, regular testing and treatment is
recommended for drinking water use.

Most NPCA wells also show sodium levels exceeding 20 mg/L, a health-related ODWS threshold.
MECP has notified local health units to inform physicians, especially for patients on sodium-restricted
diets. These exceedances are also linked to natural conditions and possibly road salt in shallow wells.
Regular testing and treatment are advised.

Elevated nitrate levels were recorded W361-2 between 2003-2019 and again at W361-2 from 2022—
2025. These were likely due to agricultural runoff or faulty septic systems. Follow-up testing of nearby
private wells in 2008—2009 found only one exceedance, linked to a poorly constructed shallow well.
From 2018-2021, nitrate levels dropped possibly due to land use change but have since risen again
at W361-2, suggesting a continued local source.

Overall, groundwater across the NPCA shows elevated chloride, iron, manganese, sodium, and
sulfate, exceeding ODWS aesthetic objectives. While there are no health risks, these can affect water
taste and usability (e.g., staining, buildup). Routine testing and treatment are recommended for all
uses.
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2.3 Terrestrial Monitoring Program

The NPCA continues to advance the development of its long-term terrestrial monitoring program as
part of the Integrated Watershed Monitoring Program outlined in the 2021-2031 Strategic Plan. In 2024,
the NPCA completed a priori statistical power analyses to determine the sampling effort required to
effectively detect ecological change over time and guide program design, resource requirements, and
long-term monitoring objectives. Forests, wetlands, and bird communities were identified as key
ecosystem components for monitoring. Following completion of the power analysis, the first phase of
program implementation commenced with the identification of thirty permanent forest monitoring plots
(Figure 15) within representative deciduous forest communities across NPCA conservation areas.
Seventeen plots were successfully established and baseline assessments initiated. During 2025, work
continued to advance the terrestrial monitoring program; however, staff changes and competing
operational priorities delayed completion of the remaining plot installations and associated baseline
data collection. As a result, installation of the remaining plots and completion of baseline monitoring
have been rescheduled for 2026. In addition, staff are reviewing and refining selected monitoring
protocols to ensure the program follows current best practices, improves operational efficiency, and
provides scientifically robust information for long-term ecological trend assessment and watershed
reporting
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Figure 15: Map of the NPCA’s long-term terrestrial monitoring program forest plot locations.
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2.4 Hydrometric Monitoring

The NPCA'’s Hydrometric Monitoring Program is crucial monitoring unit that assesses the surface water
quantity and climate conditions of the NPCA. That distribution of the NPCA’s Hydrometric network is
shown in Figure 16, and its monitoring components are summarized in Table 14. This program is
designed to collect data from a variety of hydrological parameters, providing invaluable data for
understanding water dynamics and climate impacts. This program ensures the ongoing collection of
accurate and reliable information on stream water levels, flow rates, and meteorological factors.

Table 14: Water Quantity and Climate Monitoring Components

Total
. Sampling
Number of Sample Frequency of Sampling Protocol
Stations
Continuous
21 Water Level
5 to 15 minutes readings NPCA and Water
CorIGE Surveys Canada
7 Water Flow
5 to 15 minutes readings
10 sampling points per Site Ontario Snow
7 Snow _
November to April Surveying Manual
Continuous
11 Precipitation
5 to 15 minutes readings
NPCA
Continuous
7 Wind
5 to 15 minutes readings
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The NPCA’s Hydrometric Monitoring Network plays a critical role in supporting the Flood Forecasting
and Warning function mandated under the Conservation Authorities Actand O. Reg. 686/21: Mandatory
Programs and Services. As part of this responsibility, the NPCA monitors surface water quantity and
climate conditions to forecast where and when flooding may occur. When flooding is possible or
imminent, the NPCA issues flood messages to municipal emergency management officials and the
media. Municipalities then use this information to alert residents, activate emergency response plans,
and carry out evacuations if necessary. This program ensures that timely and accurate information
supports the safety and preparedness of communities across the watershed.

Hydrometric monitoring data collected by the NPCA is not included in this report. However, real-time
and historical data on streamflow and water levels are available through the NPCA'’s online Flooding
and Stream Flow Monitoring portal at hiips://npca.ca/watershed-health#flooding-stream-flow-
monitoring. This platform provides essential information to support flood forecasting, water resource
management, and public awareness initiatives.
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Figure 16: Hydrometric Monitoring Network
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2.5 Data Users

The NPCA Water Quality Monitoring Program continues to generate a large wealth of scientific data
that is a valuable resource to the public, environmental consultants, community groups, educational
institutions, and other governmental agencies.

The NPCA Water Quality Monitoring Program generates a large wealth of scientific data that is a
valuable resource for several clients. In 2025, the NPCA water quality monitoring program completed
33 data requests from a variety of agencies and the public. These include:

¢ Ontario Ministry of the Environment, Conservation and Parks

e Ontario Ministry of Natural Resources

e Academia (Brock University, University of Guelph, Niagara College)
e Environment and Climate Change Canada

e Municipalities (Upper and Lower Tier)

e Consultants

¢ Non-Governmental Agencies

e Public
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3.0 CORPORATE SUPPORT SERVICES

NPCA'’s Integrated Watershed Monitoring Program includes a Corporate Support Services Area that is
comprised of several programs that service the NPCA with crucial monitoring data to inform operational
activities across multiple NPCA departments and divisions. The type and number of Corporate Support
Services that the NPCA implements is dynamic and driven by NPCA program and project needs.

3.1 Conservation Area Water Quality Monitoring

The NPCA Water Quality Monitoring Program was expanded in 2017 to include the waterbodies of the
Conservation Areas: Dils Lake, Jordan Harbour, Lake Niapenco, Mud Lake, St. John’s Pond, Virgil
Reservoir, Wainfleet Wetlands and Wainfleet Bog. In 2024, stations at Beamer Memorial Conservation
Area and Rockway Conservation Area were added. These two new sites are not included in this analysis
due to the small sample size. Water samples are collected quarterly or seasonally during the year and
analyzed for general chemistry, nutrients, metals, and bacteria.

The water quality results for the NPCA Conservation Area locations are shown in Appendix C.
Generally, the water quality observed in the Conservation Areas met environmental threshold values,
but some exceedances were found. Total phosphorus exceeded the PWQO at most Conservation
Areas, but Virgil Reservoir, Mud Lake and Wainfleet Bog had notably higher observed concentrations.
The lentic Conservation Area environments (St. Johns, Binbrook, Mud Lake, Dils Lake and Virgil
Reservoir) which have higher water temperatures, greater sunlight exposure, and reduced water flow
are particularly vulnerable to excessive phosphorus concentrations which can stimulate the overgrowth
and decomposition of plants and algae causing water quality concerns.

The NPCA'’s continuous monitoring of the upper water column at the 1 metre depth at Lake Niapenco
in 2025 showed temperatures ranging from approximately 31°C in August to 5°C in December (Figure
17). Dissolved oxygen concentrations generally remained between 7 and 10 mg/L during summer but
exhibited several short-term declines below the Provincial Water Quality Objective of 4.0 mg/L. The
most significant period of oxygen depletion occurred during October when dissolved oxygen frequently
ranged from 2 to 5 mg/L. Because measurements were collected in the upper water column, these low
oxygen conditions likely affected a substantial portion of available aquatic habitat. Dissolved oxygen
concentrations recovered rapidly following autumn cooling and turnover, increasing to greater than 12
mg/L by late November. Overall, the lake exhibited characteristics of a productive warm-water system
with periodic seasonal oxygen stress. This suggests Lake Niapenco may be vulnerable to oxygen
stress during years with prolonged drought, warm summers or elevated nutrient inputs.
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Lake Niapenco (Binbrook CA) Dissolved Oxygen and Temperature - 2025

32

28

24
%)
o
> 20
5
©
2 16
£
[«b]
l_

12 PWQO: 4.0mg/L

8

4

o ® o o o5 o > P o © o
R R U R R St U R - R R
qg) . s ,\"\1 ,&% . (13)\ \q,\ \'Ca . 2 N rb’\’-\ . \Pg N (]:L-| {.Isb ‘QJ . \b‘ q"\,\ '}:b . « s ,{L1 ,\9‘-
e SR M S NP M > & & o COMIR VLW ) e S S &
W BTN VT @ @ W ¢ o o o o o o o ¢ o
¥ ks ks N %GQ\ %Q\ COGQ\ Is) e) o QO o of
Date
e Temperature (0C) e Dissolved Oxygen (mg/L)

16

14

12

10

Dissolved Oxygen (mg/L)

Figure 17: Temperature and dissolved oxygen at Lake Niapenco in Binbrook Conservation Area from June 26 to November 25, 2025. Red

line represents Provincial Water Quality Objective for Dissolved Oxygen.
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There were chloride, copper, total suspended solids, and nitrate exceedances observed in Virgil
Reservoir, and these are likely due to the rural land uses, the proximity to Four Mile Creek Road and
an abundance of carp in the reservoir. The pH of Wainfleet Bog also exceeded the lower threshold of
the PWQO however this type of wetland is naturally acidic. This acidity is a by-product of microbial
decay processes, cation exchange of the Sphagnum moss vegetation and input of additional acids from
the atmosphere. Copper and zinc exceedances were observed at Wainfleet Bog main drainage ditch.
This may be due to past levels of atmospheric metal depositions that have accumulated in the peat
soils and now being released in the surface water of the drainage ditch. The NPCA will continue to
investigate the source of these metal exceedances.

3.2 Conservation Area Ecological Studies

In 2025, the NPCA completed comprehensive ecological studies of vegetation communities, small
mammals, amphibians, and bats at Beamer Memorial, Rockway, and Woodend Conservation Areas.
The studies identified significant ecological and geologic features that contribute to the conservation
value of each site and support a range of Species at Risk. Common habitat features of importance
across the three conservation areas include escarpment cliffs and talus slopes, rock crevices and
caves, mature and old-growth forest stands, loose-barked and cavity-bearing trees, wetlands, riparian
zones, and meadow habitats that provide critical food, breeding, roosting, and overwintering
opportunities for wildlife. Beamer Memorial was noted for its provincially and internationally significant
escarpment and talus forest communities, Rockway for its extensive core habitat block and provincially
significant life and earth science features, and Woodend for its regionally and internationally recognized
landform and habitat diversity. Collectively, the studies confirm the high ecological significance of these
conservation areas and provide important information to support future habitat protection and
management decisions. Final ecological study reports are scheduled to be completed in 2026.
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3.3 Conservation Area Beach Monitoring

The NPCA monitors beach conditions at three conservation area beaches. The beach monitoring is
guided by protocols from the Ministry of Health and Long-Term Cares’ Operational Approaches for
Recreational Water Guideline (2018). The Conservation Area Beach Monitoring Program was
reenacted in 2020 by the NPCA, after local public health units had previously completed the sampling.
This program is in place to communicate beach conditions to all park visitors and for the NPCA to
determine trends in the beach environment over time. The NPCA generally samples at the same
location at the beaches, on the same day of the week and at the same time of day to ensure consistency
in sampling methods. The samples are then taken to a local private lab where the results are reported
between 48 and 72 hours. The NPCA posts the results on the NPCA website each week
(https://npca.calparks-recreation/beach-conditions) and displays them at the conservation area.

In 2025, the NPCA conducted beach monitoring at Dils Lake, located at Chippawa Creek Conservation
Area, Long Beach Ramp and Long Beach Ridge beaches, both located on the shores of Lake Erie at
Long Beach Conservation Area. The Conservation Area Beach Monitoring Program usually occurs from
the first week in June to the last week of August. On average there are fourteen weeks of sampling
completed each season. Following the Operational Approaches for Recreational Water Guideline
(2018), there are five water samples taken at each location, which are tested for E. coli. The five samples
are used to generate a geometric mean for each beach. The geometric mean E. coli concentration
was compared to the recreational water quality guideline of 200 CFU/100 mL, with additional
consideration given to any single sample exceeding 400 CFU/100 mL, to assess how these beaches
compare with established standards for municipal recreational beaches.

In 2025, the NPCA sampled the conservation area beach locations over thirteen weeks. Sampling
began on June 2" and was completed on August 25". All three locations exceeded 200 CFUs/100mL
at some point throughout the season. The average geometric means of E. coli. For these beaches are
found in Table 15 Dils Lake and Long Beach Ridge both had two E. coli exceedances, while Long Beach
Ramp exceeded 200 CFUs/100mL one week of the thirteen sampled. Table 15 summarizes the weeks
of E. coli. exceedances in 2025.

70


https://npca.ca/parks-recreation/beach-conditions

Table 15: NPCA Conservation Area beach E. coli average geometric mean and exceedances, 2025

Total # of
0,
Weeks Average # of Weeks % of Weeks % Of Weeks with
s led Geometric without an without an
Name of Beach ample an Exceedance
Mean Exceedance Exceedance
(2025)
Dils Lake 13 112.2 11 85% 15%
Long Beach Ramp 13 52.7 12 92% 8%
Long Beach Ridge 13 1271 11 85% 15%

E. coli concentrations varied substantially among beaches and years (Figure 18). Long Beach Ramp
exhibited the greatest variability throughout the study period, while Dils Lake showed a marked increase
in both median concentrations and variability in 2024 and 2025 and this likely due to increased resident
Canadian Goose populations at the Conservation Area. Long Beach Ridge generally maintained lower
median concentrations but displayed increasing variability in later years.
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Figure 18: Boxplots of E. coli concentrations (CFU/100 mL) at NPCA beaches, 2021 to 2025.
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3.4 Lake Niapenco Perfluorinated Compound Monitoring

Since 2012, the NPCA has been monitoring for Per- and polyfluoroalkyl substances (PFAS) in Lake
Niapenco at Binbrook Conservation Area. PFAS were found in the plasma of snapping turtles at Lake
Niapenco in 2009 and 2010 by an Environment Canada (EC) scientist as part of an organic toxins
accumulation study (de Solla et al. 2012). PFAS track down studies by MECP confirmed the presence of
PFAS in Lake Niapenco and identified John C. Munro International Airport (HIA) as the source of
contamination (Fowler 2011). Since 2015, Transport Canada and Procurement Canada have retained
Arcadis Canada Inc. to conduct a risk assessment to investigate presence and distribution of PFAS in
the Welland River downstream of the HIA.

NPCA collected a water sample at Lake Niapenco on June 12, 2025. Figure 19 shows the sample location
in the Conservation Area. The sampling protocol was as follows: 1) Lake Niapenco samples were
collected in waist-deep water at the beach (Figure 20); 2) Samples were collected and placed in a cooler
with ice and shipped the next day for PFAS analysis.

Lake Miapanco

@ Sample Location

Figure 19: Lake Niapenco sampling location for PFAS.
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Figure 20: Beach sampling for PFAS in Lake Niapenco.

The water chemistry results from Lake Niapenco indicated the presence of Perfluorooctane sulfonate
(PFOS), atype of PFAS at concentrations that generally match the concentrations observed in previous
NPCA sampling events (Figure 21). It is expected PFAS with PFOS will continue to be present in Lake
Niapenco due to the persistence of these compounds in the environment. Hamilton Public Health has
reviewed historical PFAS water quality data from the Binbrook Conservation Area and concluded that
the concentration which is consistent with current levels does not pose a health risk to park users. The
NPCA will continue to collaborate with Transport Canada and the Risk Assessment Team to better
understand the presence and distribution of PFAS in the Welland River downstream of Hamilton
International Airport.
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Figure 21: Lake Niapenco PFOS sampling results 2012-2024.
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3.5 Central & Lower Welland River Fish Monitoring

In 2025, the NPCA Water Quality Monitoring team undertook a fish inventory and habitat assessment
of the Central and Lower Welland River tributaries. With significant development expansion planned
across the cities of Niagara Falls, Thorold, Welland and Hamilton, this project established critical pre-
development baseline data. Effective fisheries management in Ontario relies on collaboration with
partner agencies and stakeholders; however, there have been limited fisheries monitoring programs at
various levels to provide updated fisheries information to guide development decisions.

The NPCA used the Ontario Stream Assessment Protocol (Stanfield, 2010) to assess fish populations
in streams. Standard three-pass removal surveys were conducted, using a backpack electrofisher or
seine net, with a minimum site length of 40 m used for electrofishing, and a minimum site length of 30
m used for seine netting. All captured fish were identified, photographed, weighted and measured for
length. Fish were released downstream of the sampling reach. Basic community descriptor metrics
including species richness, abundance, and diversity were calculated at each site.

A total of 12 sites were sampled in the summer of 2025 between July 29 and September 11, 2025.
The largest group of fish found in the 2025 Central-Lower Welland River fish surveys was the “Other
Native Families” (32%). (Figure 22). This group was largely made up of Johnny darters (Figure 23),
central mudminnows, bullheads, and tadpole madtoms. The Sunfish Family (non-sportfish) was the
second largest group of fish found, making up 31% of all fish caught, followed by Native Minnow (18%),
Exotic and Invasive species (9%) and Native Sportfish (6%).

Table 16 summarizes the overall fishing results at each site. It was found that Welland River (Harrison
Road) had the greatest number of individual fish (425) and species of fish (15) as well as the fewest
invasive species present (0) of all the sites. It also had the greatest number of fish caught per unit
effort of electrofishing and the second highest diversity (2.03). Shannon Diversity Index values varied
considerably among sampling locations, ranging from 0.49 at Drapers Creek (Maple Park) to 2.17 at
Tee Creek. Lower values generally reflected communities dominated by a small number of species,
whereas higher values indicated both greater species richness and a more even distribution of
individuals among species. When all sites were combined, the Shannon Diversity Index increased to
2.69, reflecting the greater diversity of habitats and fish assemblages present across the watershed

75



Mative Min
1

Families

Sunfish Family (-sportfish)
MNative 5|'|nrt1:i sh 31%

6%

Sucker Family

Figure 22. Summary chart of all fish caught in 2025

Figure 23. Johnny Darter (Etheostoma nigrum)
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Table 16: Site Summary of Fishing Results

Number of Individuals . . Shannon
Total ) Native Invasive GHFI : )
e . Caught per 100 sec. of | Species . . GHFI Diversity
Monitoring Site Number of . i Species Species Score (out L
o electrofishing (CPUE Richness . Classification Index
Individuals Richness Abundance of 100)
100) (H)
Hunters Drain 112 5.33 7 7 0 15.87 Good 0.67
Grassy Brook (GR001) 77 2.33 11 10 6 11.52 Fair 2.03
Grassy Brook (Baden Powell) 231 n/a 15 13 97 6.05 Fair 1.77
Thompson Creek 127 n/a 8 6 21 27.32 Good 1.73
Tee Creek 171 5.73 13 12 1 19.99 Good 217
Drapers Creek (DR001) 110 4.23 10 10 0 19.30 Good 1.77
Drapers Creek (Maple Park) 22 0.76 3 3 0 2.62 Poor 0.49
Coyle Creek 72 1.41 13 11 16 13.59 Good 2.03
Big Forks 21 0.55 5 4 2 31.59 Good 1.21
Little Forks 45 2.37 3 3 0 10.93 Fair 1.09
Elsie Creek 279 8.49 8 8 0 21.40 Good 1.48
Welland River (Harrison) 425 12.14 15 15 0 12.91 Fair 2.03
All Sites Combined 1267 27 24 143 2.69
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Data analysis was completed using the Golden Horseshoe Fish Index (GHFI). The GHFI is a
collaborative index that was developed by members of Conservation Authorities from around the GTA
and Golden Horseshoe (Moore et al., 2025). The NPCA is currently exploring the suitability of the GHFI
as a consistent and comparable tool for characterizing fish community health within its jurisdiction. The
GHFI uses relative abundance of four metrics: sensitive species, tolerant species, top trophic-level
species (piscivores), and stenothermic (temperature sensitive) species. The total is converted to a
score out of a 100 and divided into five categories ranging from poor to excellent (Table 17). The goal
of the GHFl is to create a consistent protocol to score the fish communities of survey sites based on
species sensitivity (whether a fish is tolerant of changes in environmental factors or not).

Table 17: Central and Lower Welland River Golden
Horseshoe Fish Index Subcategories Score Bins

Rating Score
Poor <4
Fair 4-12.9
Good 13-31.19

Very Good 32-79.9
Excellent 80+

Golden Horseshoe Fish Index results show a mix of poor-good fish communities in 2025 (Table 16).
Due to low water levels and generally only one sample point for each creek, some of the scores may
be skewed. Good ratings were typically driven by the presence of sensitive species such as tadpole
madtom, darters, and shiners, which are more susceptible to environmental changes than other
species, and the presence of top carnivores such as bass and pike. Poor GHFI classification is typically
found in sites with lower diversity and pollution tolerant species. These sites also do not have top
carnivores present, which means an important part of the food web is missing (Moore et al., 2025).
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3.6 Lake Niapenco Fish Population Study

In 2025, the NPCA contracted Biotactic Inc. to conduct an extensive fish community and population
study at Lake Niapenco. The purpose of the study was to develop an understanding of the fish
population trends, population sizes, relative abundances and community structure, with particular
emphasis on the following target species: largemouth and smallmouth bass, white and black crappie,
Northern pike and walleye. The study’s findings will serve as a foundation for monitoring fish population
trends over time and will provide actionable recommendations to guide future fisheries management
strategies for Lake Niapenco.

The study began in the fall of 2025 and will continue through the spring of 2026. A total of 10 days of
sampling were conducted using an electrofishing boat and fish netting. All target species with a total
length over 150 mm were anchor-tagged and fin-clipped, measured for length and weighed. Non-
target species were fin-clipped when longer than 100 mm and measured for length.

A total of 3,833 fish representing 25 species were captured and identified during the 10-day sampling
period conducted in fall 2025. Of these, 3,772 were unique individuals, with 88% captured by
electrofishing and 12% captured using netting methods. Target species comprised 1,659 individuals,
including 1,176 Black Crappie, 278 White Crappie, 123 Largemouth Bass, 39 Smallmouth Bass, 9
Northern Pike, and 34 Walleye. An additional 2,084 non-target fish representing 19 species were
collected during the survey. A total of 61 marked fish were recaptured, accounting for the difference
between total captures and unique individuals.

An additional 10 days of sampling will take place in the spring of 2026. Following these surveys, fish
population estimates will be calculated through a variety of methods to develop a robust fish population
assessment of Lake Niapenco.
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4.0 MONITORING SERVICE PROVIDER

The NPCA’s IWMP includes a Monitoring Service Provider Area with the intent of highlighting its ability to
provide environmental monitoring services to its watershed partners such as municipalities, provincial and
federals agencies as well as private companies. The NPCA has a dedicated team of experts specializing in
hydrometric, groundwater, surface water, and terrestrial monitoring programs and staff are trained to utilize
state-of-the-art technologies, monitoring protocols, and analyze robust data, enabling NPCA to provide
environmental monitoring services.

4.1 Hamilton International Airport Monitoring

Since 1998, the NPCA has been commissioned and funded by Hamilton International Airport (HIA) to
complete annual biological assessments of water quality near their property. The goal of the annual
assessment is to determine if stormwater runoff and de-icing fluids such as propylene glycol are impacting
surface water quality in two headwater tributaries of the Welland River. The NPCA generates this separate
report for the HIA for their exclusive information and use.

4.2 Health Canada Pesticides Research

In 2025, the NPCA was commissioned and funded by Health Canada to complete sampling at seven Niagara
sites to test the water for pesticide levels. The sites were chosen because of their downstream proximity to
vineyards. At four of the sites, two in Niagara-on-the-Lake and two in Vineland, water sampling was
conducted between May and October twice a week. At the remaining three sites, one in St. Catharines, and
two in Lincoln (Figure 24), o-DGT (organic-diffusive gradients in thin films) passive samplers were deployed.
These passive samplers consisted of a metal cage which held three plastic discs (Figure 25). The discs
contained gel which absorbed the pesticides of interest. The cages remained deployed in the water from
June until the end of October and the discs were changed monthly.

80



Figure 25. Passive Sample Cage and Discs
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5.0 SPECIAL PROJECTS

5.1 Canada-Ontario Agreement Climate Change Monitoring Networks
Review Project

A climate change sensitivity assessment completed by the MECP in 2009 identified the NPCA watershed as
one of several southern Ontario watersheds that are highly vulnerable to the impacts of climate change.
Indicators used in their analysis were related to water quality and quantity for both surface and groundwater
resources. These indicators included frequency of low water levels, water use, water quality at active PWQMN
stations, shallow well vulnerability, and baseflow. As a follow-up to this assessment, the NPCA conducted a
detailed assessment in 2009-2010 of their existing monitoring networks and made specific recommendations
for climate change detection and adaptation monitoring. Based on the NPCA and MECP assessments the
existing monitoring station at Balls Falls Conservation Area was upgraded to an integrated monitoring station
in 2015 which includes a rain gauge, soil moisture sensors and extended laboratory analysis for event
sampling. The NPCA took 15 samples at this location in 2025.

5.2 Water Well Decommissioning Program

In 2025, the NPCA continued to provide grants to watershed residents interested in properly
decommissioning abandoned water wells on their property through the NPCA Water Well Decommissioning
Program. The grant program offers a subsidy for water well decommissioning to a maximum of $2000 per
well. Grant applications are prioritized in areas designated as highly susceptible to groundwater
contamination in the NPCA Groundwater Study (Waterloo Hydrogeologic Inc. 2005), areas where there is a
high density of private wells used for domestic purposes, and areas where a watershed plan has been
completed or is underway. Numerous improperly abandoned water wells are known to exist in the NPCA
watershed, and these wells can serve as a direct pathway between potential contaminants on ground surface
and deeper aquifers. The implementation of this program will reduce the risk of groundwater contamination
and fulfill a recommendation made in the Groundwater Management Strategy of the NPCA Groundwater
Study (Waterloo Hydrogeologic Inc. 2005). To date, 119 water wells have been decommissioned with the
NPCA water well decommissioning program. An example of a water well decommissioning project is shown
in Figure 26.
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Figure 26: Before and after photos from a water well decommissioning project.
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6.0 RECOMMENDATIONS

The following recommendations are based on the NPCA Watershed Monitoring Technical Report for 2026:

Long-Term Monitoring Recommendations

o NPCA should continue its commitment to collecting reliable, watershed monitoring data across
its jurisdiction. This data should remain publicly accessible to promote transparency, community
engagement, and informed decision-making.

o NPCA’s watershed monitoring data should be routinely analyzed to identify significant data gaps,
trends, anomalies, and emerging issues. Where abnormalities are detected, follow-up
investigations should be conducted to determine causes and inform appropriate mitigation
strategies.

o NPCA should maintain and strengthen partnerships with municipalities, MECP and other
agencies to identify and mitigate sources of environmental degradation, as revealed through the
IWMP.

e NPCA should continue leveraging its internal programs like Watershed Restoration &
Stewardship, Community Outreach and Volunteering, and Niagara River Remedial Action Plan
to actively improve watershed health.

e NPCA should further develop and refine its data management systems to ensure efficient
storage, integration, and accessibility of growing datasets, supporting both internal analysis and
external reporting.

Corporate Support Service Recommendations

NPCA’s IWMP should continue to support and coordinate environmental monitoring efforts that are critical to
the effective management and stewardship of NPCA’s conservation areas. This includes ongoing monitoring
to inform Conservation Area Management Plans, understanding water quality trends at conservation area
beaches, meet Environmental Compliance Approval requirements, assess PFAS levels in Lake Niapenco,
and conduct ecological studies that track biodiversity and habitat health. Sustained investment in these
monitoring activities will ensure regulatory compliance, data-driven planning, and the long-term ecological
integrity of NPCA-managed lands.
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Service Provider Recommendations

NPCA continues to be recognized as a reliable and professional service provider, delivering
high-quality technical expertise and environmental services to municipal and private sector
partners. It is recommended that the NPCA should continue to pursue new service opportunities
while maintaining strong relationships and performance on existing contracts. Ongoing
investment in staff capacity and resources will ensure the NPCA remains a preferred partner for
environmental monitoring, compliance, and planning services across the watershed.

6.1 Priority Actions Arising from 2025 Monitoring Results

Based on the findings of the 2025 Watershed Monitoring Program, the following priority actions are
recommended:

Continue to prioritize watershed stewardship and BMP implementation in subwatersheds exhibiting
the highest levels of nutrient enrichment and bacterial contamination, including Big Forks Creek,
Beaver Creek, Oswego Creek, Tee Creek, Wignell Drain, and other priority areas identified through
monitoring.

Continue working with municipal partners to identify and reduce sources of E. coli contamination
through targeted investigations, infrastructure improvements, and source tracking studies in locations
where concentrations remain elevated.

Collaborate with municipalities, transportation agencies, and other partners to evaluate opportunities
to reduce chloride loading to surface water through road salt management and winter maintenance
best practices in urban watersheds where increasing chloride trends have been observed.

Continue investigating localized nitrate, copper, zinc, PFAS, and other emerging contaminant
exceedances identified through long-term monitoring to better understand sources, risks, and
mitigation opportunities.

Utilize data collected through the terrestrial, hydrometric, groundwater, and surface water monitoring
networks to develop climate change indicators and improve the understanding of watershed
resilience to changing precipitation patterns, drought conditions, and increasing temperatures.
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Appendix A 2021-2025 Canadian Water Quality Index Ratings
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Appendix B: 2021-2025: Hilsenhoff Family Biotic Index
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Appendix C: 2021-2025 Median Chloride Concentrations and
Summary Boxplots
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Lake Ontario Tributaries Chloride Concentrations 2021-2025
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Appendix D: 2021-2025 Median Copper Concentrations and Summary
Boxplots
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Appendix E: 2021-2025 Median E. coli Concentrations and Summary
Boxplots
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Twelve Mile Creek Watershed E.coli Concentrations 2021-2025

PWQO

&

8
o
o
o]
_
1
1
1
1
1
1
1
1
1
1
1
1
R —

8

SN | — |
o |

_
_
_
_
_
|
|
[
o OO @ f: “ |||||||| *
_
_
_
I
(=]
=

(= = = (= (= = (=] (= ui
(=] (=] (=1 (=] (=] ua (3] —

— (=] [=) [YF] (3]

e 3] —

WO L/No UonesUasuoD) 1109'g

TWOO7 TW008 TWo09
116

TWoae

c

TWo03 TWoDn4 TWo0
Station

TWooz

TWoo




E coli Concentration cfuf100mL

Lake Erie North Shore Tributaries E.coli Concentrations 2021-2025

10000 —

o]
O o o
o]
© 0 o g ©
8 © 8
° 8 o
1000 —
§ — 8 . : :
_:_ o o 8 —:— "
1 ! | !
1 : H
100 —— — _, T T T T ee—— T —_——— T — _—— e | —
| » PWQo
T I
| i . g : : | |
1 1 1 1 T | |
I I | _ 1 I I I
| | | ! ! i
10 — —_ — : L ! :
1 -
]
I
|
. L
I I I I I I I I I
LBOO1 cooot EMOO01 WEQ0D WD BOO0A PA0OY SMO01 KD001

Station

117




E .coli Concentration cfu/100mL

5000

2000

1000

500

200

100

50

20

Niagara River Tributaries E.coli Concentrations 2021-2025

o ]
o o
o
L] fo] =]
] e} g
o
—"?—I O L
(] |
i o Q |
1 - T 1
-y ,
— : |
1 ! :
PWQO
|
| i
1 I
: | | |
! | i i |
| 1 1 | |
! | | i —
i - | |
1 1 |
| - i
R I R I
I I I I I
BADD1 BLOD3 BROO1 FROOZ US001
Station

118



E .coli Concentration cfuf100mL

1000

s00

100

20

10

Conservation Area E.coli Concentrations 2021-2025

o
N
© |
1
0 o 1
o
= o
o
PWQO
e —_—— e —— o —
1 ol
] e
- r I — - 1
1
i
1
. i
| 1
| 1
| 1
| 1
T | 1
1 | 1
1 1 | 1 1
1 1 1 | 1 1
1 1 1 | 1 1
1 1 1 | 1 1
1 1 1 | 1 1
—_— —_— —_— —_— —_— —_—
I I I I I I I I
Binbrook Dilz Lake Jordan Harbour WMud Lake 5t Johns Wirgil Wainfleet Bog  Wainfleet Wetlands

Station

119




Appendix F: 2021-2025 Median Lead Concentrations and Summary
Boxplots
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Appendix G: 2021-2025 Median Nitrate Concentrations and Summary
Boxplots
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Appendix H: 2021-2025 Median Total Phosphorus Concentrations and
Summary Boxplots
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Appendix I: 2021-2025 Median Total Suspended Solid Concentrations and
Summary Boxplots
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Appendix J: 2021-2025 Median Zinc Concentrations and Summary
Boxplots
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