Ontario Drinking Water Stewardship Program

Progress To Date
As of October 14th, 2009

Septic System Inspections

Runoff & Erosion Protection

Pollution Prevention Reviews

Well Decommissioning &

& Upgrades Upgrading
|intake Protection Zones | | |
Wheatley
| |1 completed at $8,525 |
Union
4 completed at ~ $18,238
1in process at $7,000 1in process at $12,000
1 possible at $7,000 |2 possible at $40,000
Pelee Island
1 completed at $7,000
1 possible at $7,000 |1 possible at $20,000
Windsor
1 completed at $2,940
[Total $49,178.00 $68,525.00 $12,000.00

Total $129,703.00
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REPORT BD 39/09 —to the Board of Directors
FROM: Raj Bejankiwar, Water Quality Specialist
Stan Taylor, P.Eng., Director of Source Water Protection
Matthew Child, Director of Watershed Restoration
Ken Schmidt, General Manager/Secretary Treasurer

SUBJECT: Water Quality Status Report- 2009

DATE: September 25, 2009

PURPOSE

To provide information and recommendations regarding the results of a comprehensive evaluation of the
state of water quality in the water bodies of the Essex Region.

BACKGROUND

During 2009, ERCA's Water Quality Specialist, Raj Bejankiwar, has carried out a comprehensive
evaluation of the water quality in the Region's rivers, lakes, and streams. The evaluation is based on the
results of ERCA's water quality monitoring programs, various other sources of water quality data, and
various studies and reports as completed by other organizations.

The purpose of this comprehensive evaluation is to provide an overview and to identify priority concerns
with regard to water quality conditions, along with potential sources and causes. In addition, potential
impacts are outlined, in relation to human health, ecosystem health, economic aspects, and other
considerations. An Executive Summary is attached, which outlines the main findings of the study.

The Full Report has undergone external Peer Review, involving representatives of Environment Canada,
The Ontario Ministry of the Environment, the Great Lakes Institute for Environmental Research, and
others. Copies of the Full Report are available upon request.

Some of the main concerns/problems identified include, but are not limited to:

= Very high levels of Nutrients (total phosphorus), and associated algae issues — including
recent emergence of very substantial Algal blooms in the western Lake Erie basin

= Very high levels of E. coli in near shores ( e.g. at beaches), and tributaries

= Elevated levels of turbidity (suspended sediments) in near shores and tributaries

= Contaminated sediments, particularly in the Detroit River Area of Concern (AOC)

Some of the main causes/sources include :

= Agricultural runoff and urban storm water runoff
= Faulty septic systems
= Combined sewer overflows and sewage treatment effluents
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Some of the impacts/effects include:

= Adverse impacts on recreation, aesthetics, tourism and quality of life in general
= Degradation of ecosystem health and loss of aquatic habitat

= Increase cost of drinking water treatment and monitoring

= Potential human health issues — e.g. swimming, fish consumption

Some of the necessary actions include:

= Expand implementation of ‘Best Management Practices’ (BMPs) to mitigate nutrients and other
contaminants — (e.g. vegetated buffers, septic system upgrades, urban BMPs, etc.)
= Continue and expand monitoring and studies to track and mitigate sources of contamination
= Collaborate with municipalities to promote enhanced sewage treatment and storm water
management systems
Given the prevalence and significance of problems associated with Nutrients, an Addendum document
which focuses on Managing Nutrient Issues is also attached, which outlines priority actions necessary to
address these particular issues.
It is important to note that that runoff from local watersheds is the main contributing factor in many cases,
and that water quality in this Region, such as nutrients and associated algae, and E. coli at beaches, is
generally poorer than elsewhere in Ontario, such as other parts of Lake Erie, for example.

RECOMMENDATIONS

THAT the Executive Summary of the “Water Quality Status Report-2009’, and the Addendum- Managing
Nutrient Issues, as attached to Report BD 39/09, be received for Members’ information; and further,

THAT the actions identified in the attachments to Report BD 39/09 be endorsed as a basis for discussions
with potential partners, and for preparation of draft budgets.

/('//E'/E’?;; )

Raj Bejankiwar, Stan Taylor, P.Eng

Water Quality Specialist Director of Source Water Protection
Matthew Child Ken Schmidt

Director of Watershed Restoration General Manager/Secretary-Treasurer
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2009 Essex Region Water Quality Status Report

ESSEX REGION CONSERVATION AUTHORITY

Executive Summary

Prepared by

Raj Bejankiwar, M.Sc. (Chem), M.A.Sc. (Env.Engg.)
Water Quality Specialist, ERCA
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EXECUTIVE SUMMARY

INTRODUCTION

The Essex Region watershed is surrounded by and drains into three major surface
waterbodies; Lake St. Clair, the Detroit River and Lake Erie. The Essex Region Conservation
Authority (ERCA) recognizes the importance of these water bodies, as they sustain local
communities by providing drinking water and other water supplies, a medium for the transport
and disposal of treated wastewaters. These water bodies also provide an environment for people
to enjoy recreational activities such as fishing, swimming and boating; and support the wildlife
and plants that live in our rivers, streams, wetlands and lakes. ERCA is committed to improving
the quality of life in this region by working towards water quality and the overall watershed
health of the region. Selected characteristics of the Essex Region watershed have been reported
previously in the Watershed Report Cards, 2001 and 2006, however the restricted scope of these
reports have limited evaluation of overall water quality and understanding the long term trends in
the region. In response to these concerns, ERCA has attempted to conduct an extensive
environmental data compilation and a comprehensive assessment of surface water quality of near
shore zones, inland tributaries, and groundwater. The report also touches upon the status of
sediment quality in some of the region’s water bodies, in terms of heavy metals, PCB, and

pesticide contamination.

The results of ongoing monitoring programs allow for an evaluation of water quality and
some consistent patterns which are appearing in the findings of these programs. This report
describes, in detail, significant observations on various pollutants in terms of ambient and long
term trends as compared to water quality standards and guidelines; as well as the potential
sources of these pollutants and their impacts on overall environmental health of the region. These
findings are categorized into drinkability, ecosystem health, swimmability, fishability, and

aesthetics of the region’s waters.
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Data Sources and Methodology

The sources of the data collected for this study include the Provincial Water Quality
Monitoring Network (PWQMN), ERCA’s recently enhanced Region wide Surface Water
Monitoring Program, ERCA’s Four Pilot Watershed Wet Weather Monitoring Program, the
WECHU Beach Monitoring Program, Drinking Water Surveillance Program (DWSP), Drinking
Water Information System (DWIS), Great Lakes Index Monitoring Stations, Great Lakes
Tributaries Toxic Monitoring and Great Lakes Toxic Bio-monitoring Program the Provincial
Groundwater Monitoring Network (PGMN).

In addition to the above mentioned sources, numerous peer reviewed research articles and
environmental study reports were reviewed to enhance the scope and quality of the report. Only
selected chemical, physical, and biological parameters that are indicators of land use patterns in
the region were used for the ambient and long-term trend analyses. Statistical and graphical
methods were used to assess and interpret the water quality datasets. Box-plots, through the
SigmaPlot® 11, were used to compare and represent datasets in graphical way. These plots show
the 25" 75" percentiles, and the median values of the data sets. A Computer program
kendall.exe developed by USGS for the Kendall family of trend tests is used to examine trends in

water quality parameters.

Microbiological analyses of water quality data was limited to E.Coli data collected by the
WECHU from nine beaches, six raw water intakes, near shores of the outlets of four pilot
watersheds, and twelve inland tributaries in the region. Frequency analysis was used to assess
influences of tributary discharges on near shore water quality during significant environmental
conditions (e.g. rainfall, high wind and waves). It is also noted that there are certain levels of
inherent uncertainties in water quality data obtained from different sources which varied in terms
of sampling frequency, sampling time and the method of analysis, and results should be

interpreted with some caution.
Description of Study Area

The Essex Region constitutes predominantly of agricultural land use, except in the

Turkey Creek and Little River watersheds where urbanized land use constitutes approximately
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83% and 46% of the watershed area respectively. The region also includes Pelee Island, lying 13
km offshore in Lake Erie, and several small islands. The total drainage area of the Essex Region
is approximately 16,000 km?, and approximately one third of the region drains into each major
water body (i.e. Lake St. Clair, the Detroit River and Lake Erie). The Essex Region has very
extensive shoreline which provides excellent recreational opportunities to the public. The region
is also a home for the two of the 43 Areas of Concerns (AOCs) in the Great Lakes basin, namely,
the Detroit River AOC and the Wheatley Harbour AOC. These areas are designated based on the
impairments of different beneficial uses including aesthetics, recreation, drinking water taste and

odour and loss of fish and wildlife habitat?.

Some of the Important Findings of the Study

Drinkability of Water in the Region
What is the quality of raw water at the water treatment plant intakes?

There are seven municipal drinking water treatment plants (WTPs) in the region. The
largest by far is the A.H. Weeks WTP (Windsor) which supplies more than 250,000 residents as
well as industries in the region. Plants are also located at Stoney Point, Belle River,
Ambherstburg, Ruthven (Union Plant), and Pelee Island. The Wheatley WTP located just outside
the region, also supplies water to a portion of Leamington in the Essex region. These plants draw
raw water from Lake St. Clair, the Detroit River and Lake Erie for the purpose of supplying safe

drinking water to the residents.

The raw water quality data for six WTPs (lack of sufficient data exists for the West Shore
WTP on Pelee Island) showed frequent exceedances of physical parameters such as turbidity,
colour, temperature and hardness in terms of Operational Guidelines (OGs) and Aesthetic
Objectives (AOs).

The raw water quality data for the Stoney Point, Belle River, Windsor and Amherstburg
WTPs showed exceedances of the Provincial Water Quality Objectives (PWQQ) limits for iron
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and total phosphorous during 2001 to 2007, in addition the Windsor and Amherstburg WTPs
showed high levels of nitrates, ammonia and E.Coli in the raw waters.

What are the potential sources of these contaminants?

Frequency analysis and statistical correlation methods were applied to assess the impact
of significant environmental factors such as rainfall, wind speed and wind directions on high
turbidity events at the raw water intakes. It was found that during and after rainfall events the
discharges from inland tributaries significantly increased turbidity in the raw water at the intakes.
These impacts seem more prominent for the intakes on Lake St. Clair and the Detroit River than
those on Lake Erie. Also, large waves produced by strong winds cause re-suspension of
sediments from the lakebed. These events also seemed to correlate with high turbidity events at
the intakes. These observations, concurrent with observations from operators and managers of
WTPs as well as limited wet weather monitoring data, suggest local watersheds have an impact
on the near shore water quality (i.e. raw water intakes).

Besides the raw water at the intakes, a majority of inland streams in the region show high
levels of total phosphorus, nitrite and nitrates, ammonia and E.Coli, exceeding corresponding
PWQO limits. These tributaries discharge into receiving water bodies which are sources of raw
water for the WTPs.

What are potential impacts of these contaminations?

Physical parameters such as turbidity and suspended sediments do not directly pose any
human health risk but could support bacterial growth and carry phosphorus and other nutrients
during runoff events. High turbidity events force plant operators to increase flocculent doses
which increase the cost of drinking water treatment. Recent installation of an extended intake at
the Belle River plant, in order to receive better raw water quality is a classic example of how the
quality could significantly impact on the overall cost of the clean and safe drinking water supply.
Some of the other WTPs in the region also have had to extend their intakes for the same reasons.
Nutrients such as nitrogen and phosphorus could also cause increased difficulty and cost of
drinking water treatment, and may create massive blooms of cyanobacteria which can produce

cyanotoxins. Ingestion of surface waters containing high concentrations of toxic cyanobacteria
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or their toxins may pose adverse health effects®. To date, there are no approved methods or
techniques exist for detecting cyanotoxins in Canada and United States.

Ecosystem Health of the Region’s Water Bodies
Are our aquatic ecosystems affected?

Healthy aquatic communities require habitat (living space) of suitable quantity and
quality. Existing data show that for the majority of our inland tributaries, water quality is
impairing the ability of many fish and aquatic species to carry their life processes. In particular,
total phosphorus concentrations and ammonia in tributary waters exceed guidelines for the
protection of aquatic life. ERCA’s 2006 Watershed Report Card® identified 28 out of 36 water
quality monitoring sites in streams as degraded in terms of health of benthic invertebrates

(insects that live at the bottom of streams).

The State of the Great Lakes 2009 Highlights Report* identified coastal wetlands, cobble
beaches as well as aquatic habitats as being adversely impacted by elevated phosphorus
concentrations and loading, among other things. Total phosphorus loadings have been reduced
significantly since the 1970s; however, the monitoring data suggests increasing concentrations in
the near shore waters and return of phosphorus-driven eutrophication (periods of excessive and

harmful algal growth and low oxygen levels) in the western Lake Erie Basin”.

Though concentrations of certain toxic contaminants in open water appears to be low and
declining, the rate of decline is slowing. In some cases concentrations of PCBs, DDT and
mercury are increasing in certain fish communities®. These toxic pollutants still remain a major
cause of impairments of beneficial uses such as degradation of fish and wildlife populations, fish

tumors and other deformities and degradation of benthos in the Detroit River Area of Concern®.

What are the sources of contaminants?

Total phosphorus originates primarily from non-point sources including faulty septic
systems, agricultural land use, urban and rural runoff. There may be some localized impacts
from naturally occurring wildlife e.g., waterfowl. In urban areas, combined sewer overflows and

sewage treatment plant discharges are the primary sources of nutrients and ammonia. Although
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there have been significant infrastructure improvements undertaken by municipalities since the
1970s, substantial problems remain in terms of nutrient loadings through point and non-point

Sources.

As described in the section on “fishability’ of waters, found later in this Report, there is
an evidence of ongoing point sources of mercury, metals and PCBs in both the Ontario and
Michigan sides of the Detroit River. Several areas of the Detroit River showed high levels of
mercury and PCBs in sediments as well. It is also concluded from a correlation study that the
water in the Detroit River is contaminated by the sediments®. It is possible that some unregulated

sources of such contaminants could exist in the Detroit River AOC®,

What are the potential impacts?

The largest current threat to inland tributary and Great Lakes near shore water quality is
from excessive phosphorus loadings. Excess phosphorus levels in water can cause harmful algal
blooms that can result in periodic oxygen depletion and unfavorable sunlight conditions that are
harmful to aquatic life. Fish kills are often caused in part by depletion of oxygen in water. In
addition, some alga blooms produce toxins that result in fish lesions and fish kills. Ammonium —

N concentrations greater than 2 mg/L in surface waters exceed the chronic criteria for fish.

Swimmability of Water in the Region
Are our beaches swimmable?

Each year thousands of people spend time in or on the water surrounding the Essex
region. There are 18 public beaches in the Essex Region, and thousands of waterfront properties
with private beach access. The Windsor- Essex County Health Unit (WECHU) monitors nine
public beaches in the region during the summer seasons to inform the people if the beaches are
safe to swim. The water quality data collected from 2000 to 2008 show consistently high levels
of E.Coli bacteria exceeding the recreational water quality standard of 100 counts of E.Coli per
100 ml of water sample. All the monitored beaches in the region, except Hillman Beach, were
posted as unsafe for swimming at least 30 % of the swimming season in each year. E.Coli levels

were found to be as high as 1000 counts per 100 mL of water. These spikes are highly correlated
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to the significant rainfall events in the region, suggesting contribution from local sub-watersheds
through faulty septic systems and local runoff from land. ERCA’s water quality monitoring data
for 12 sub-watersheds routinely showed exceedances of E.Coli in inland streams as well. The
number of beach postings and closings in the Essex region are significantly higher compared to
other beaches on the Canadian side of Lake Erie, such as Erie Rest beach, Main Beach, Little
Beach, Fort Bruce Beach, Springwater Beach and Port Burwell Beach.

What are the sources of E.Coli?

E.Coli is a type of fecal bacteria that is monitored as an indicator of other pathogens
present in human and animal waste. Major point sources of E.coli in our region are sewage
treatment effluents and combined sewer overflows (CSOs), while major non-point sources
include faulty septics and runoff from local watersheds. In certain locations wildlife and
livestock could be a significant source of E.Coli contamination. It has been estimated that there
may be up to 12,000 faulty septics throughout the region’.

What are the potential impacts?

The greatest risk to human health by partial or full body contact with recreational water is
from fecal contamination. Symptoms include ear infections and gastrointestinal illnesses.
Besides the human health impacts associated with contaminated beaches, the frequent beach
postings and beach closings in the region deter tourist and local populations and hence may
negatively affect tourism and related local economy. The Natural Resources Defense Council
(NRDC) in 2005 estimated that a closing at a Lake Michigan beach may result in economic loss
of $37, 000 per day®. Currently there are no estimates of economic losses due to beach closings

in the Essex region.
Fishability of Water in the Region
Are our rivers and lakes fishable?

The Guide to Eating Ontario Sport Fish by the Ontario Ministry of the Environment
(OMOE) showed that approximately 40% to 60% of advisories on sport fish given for the Lake
St. Clair - Detroit River corridor and in Lake Erie respectively, results in some level of

consumption restrictions. The majority of these advisories are based on high concentrations of
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dioxins, furans and dioxin-like PCBs in fish tissue while small portion of these restrictions are
caused by mercury. Contamination levels of PCBs found in carp and forage fish from the Detroit
River collected in 1985 and during 1999-2001 were found to be similar and exceeding the
criteria that would trigger the consumption advisories, which suggests that the level of

contamination of fish in the Detroit River has not decreased noticeably over time 2°.
What are the potential sources of these pollutants?

Several areas of the Detroit River showed high levels of mercury and PCBs in sediments.
The five locations in the river were recognized as the most hazardous sites or “hot spots’ based
on mercury levels in sediments®. The PCB Trackdown Study (2001) by MOE and Environment
Canada showed elevated levels of PCBs in sediments of Turkey Creek and Little River. PCBs
are no longer produced in Canada and the United States, but they can enter in the environment
through leakage or spillage from disposal sites and storage facilities. The majority of the PCB
loadings to the Detroit River are found to be from Michigan sources, while less than 10% of
came from Ontario sources such as tributaries, point sources, CSOs and stormwater from the
City of Windsor™. In the late 1960s and early 1970, direct discharges of mercury from the
majority of industrial sources have been eliminated almost completely, however ongoing point
sources of mercury still exists in both the Ontario and the Michigan side of the Detroit River.
The Detroit Wastewater Treatment Plant is the largest source of mercury (approximately 62%) to
the Detroit River, while the Lou Romano Water Reclamation Plant in west Windsor contributed

around 1.5% of the annual loading in 1993'%*,
What are the potential impacts?

Extensive mercury contamination of freshwater fish in the Great Lakes Basin resulted in
numerous fish consumption advisories over the years since 1977, in Michigan and Ontario. The
main concerns over mercury contamination are related to central nervous system effects, while
its exposure can cause death; the fetus and young are more vulnerable than adults. The other
contaminants such as PCBs and chlorinated pesticides, not only cause similar neurological
problems but are also associated with cancer, suppressed immune system function, endocrine

disruption of thyroid and sex hormones, diabetes and cardiovascular diseases. Studies showed a
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strong evidence of decrease in 1Q and adverse behavior in children whose mother consumed
contaminated Great Lakes fish before and during pregnancy?.

Aesthetic Quality of the Region’s Water Bodies
Are our streams, rivers, wetlands and lakes aesthetically pleasing?

The Essex Region Conservation Authority (ERCA) staff routinely receive complaints
and/ or concerns, from residents in the region, regarding foul smell of sewage, visual
observations of unpleasant debris, foam, and oily sheens (organic material and or/oily material)
in local streams, rivers, and near shore waters. Sightings of thick mats of blue green algae
floating in streams and at the local beaches are also quite common in the region. The status of
the aesthetics of the Detroit River has been identified as degraded (impaired beneficial use) since
1991" and the status remains impaired.

What are the potential causes and sources?

Combined Sewer Overflows (CSOs) and sewage effluent discharges from both sides of
the river have been identified as major causes of degradation of Detroit River aesthetics*2. The
sources of foam and oil films noted in some locations of the Detroit River are not known.
Nutrients, especially phosphorus, are the major cause of frequent algae incidents in streams and
nearshore waters. ERCA and PWQMN surface water quality data shows frequent exceedances of
total phosphorus (TP) in all the tributaries in the region and at certain locations (e.g. Sturgeon
Creek) TP levels are at such levels that can trigger abnormally high growth of algae and aquatic
weeds. Major sources of total phosphorus and other nutrients (e.g. nitrates, nitrite and ammonia)
in the region are faulty septic systems, agricultural and urban rural runoff, sewage treatment
effluents and CSOs.

What are potential impacts of degraded aesthetics?

Rivers, lakes and streams are the foundation of our resident’s quality of life, and local
tourism and water based recreational activities. The region also has numerous waterfront parks,

walkways, trails, conservation areas and other outdoor recreational sites which are popular
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attractions for local residents as well as visitors. Frequent beach postings, sightings of algae, and
foul odours deter residents and tourists from enjoying water-based recreational activities such as
fishing, boating, and swimming. Excessive nutrients and associated algae could also cause water
use impairments (e.g. blockage of screens and filters) and aesthetic concerns (taste and odour)

related to water supplies.
Conclusions

In the Essex region, it is evident that levels of nutrients and E.coli in tributaries, rivers
and near shore waters are consistently two to three times the Provincial Water Quality Objectives
(PWQO) standard of 30 pg/L, and in some cases 100 times or more. Many of the tributary
monitoring stations and beaches routinely have bacteria levels that exceed the guidelines for

public health at particular times of the year.

In general, water quality problems related to nutrients and E.coli in inland streams and
near shore waters of the Detroit River, Lake St. Clair and Lakes Erie, appear to originate largely
from local watersheds through non-point sources (e.g. faulty septic systems and agricultural,
urban and rural runoffs) and point sources (e.g. CSOs and sewage treatment effluents). Other
pollutants such as PCBs, mercury and metals found in our local environment (fish tissue,
sediment and water) seem to originate from historical point sources, while there is evidence of
some ongoing sources on both sides of the Detroit River. It appears that the majority of water
quality problems identified through this study are intrinsically interrelated in terms of their origin
and their impacts on quality of life, safe and clean drinking water, recreational activities as well

as the local economy.

ERCA has attempted to improve water quality and the health of local waters over the
years through water quality restoration and protection projects in partnership with local
landowners, municipalities, the provincial and the federal governments and others. It is very
critical that, considering climate change impacts and concerns regarding the emerging chemical
and biological contaminants, further deterioration of water quality does not occur and

improvements are aggressively pursued.
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Data and Knowledge Gaps

It is realized that future monitoring programs and studies should be conducted in such a
fashion that both temporal (long-term) and spatial variability in water quality characteristics are
measured. It is also important to more fully characterize the influence of tributary loadings on

near shore water quality.

Since the fall of 2008, through ERCA’s four pilot watersheds wet weather monitoring
program, efforts were made to measure flows in the streams at specific locations concurrent with
water quality sampling. The stream flow data and sampling collected so far is not sufficient
enough to estimate the annual pollution loadings from the individual sub-watersheds, nor
therefore cumulative impacts at a regional scale. Accurate estimates of pollutant loadings is very
critical information for determining and prioritizing best management practices in the overall

watershed management process.

Though data on levels of E.Coli in beach waters indicate fecal contamination in water, it
does not confirm the sources of contamination. In order to find and mitigate the problem of
beach contamination, as well as understand potential human health risks, the source of fecal
contamination must be known. Future studies should consider microbial source tracking studies

for the beaches in the region.

The 2001 Environment Canada (EC) Survey showed exceedances for PAHs, metals and
pesticides in sediments at the mouths of eight tributaries in the region. Currently very limited
information is available on potential sources of these pollutants and whether the levels of these
pollutants are increasing or decreasing over the time. In addition to various conventional
pollutants mentioned in this report, presence of a new class of emerging contaminants in the
local environment must be addressed. The emerging compounds of concern include
pharmaceuticals, personal care products, flame retardants and plastic additives. Though no data
could be found on concentrations of these compounds for local streams and rivers, their
widespread presence in various compartments of environment elsewhere in North America,
Europe and Asia is widely recognized and published in various peer reviewed environmental

journals.
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Groundwater quality appears to be generally good throughout the region based on very
limited available data; however, there are some indications of potential concerns, including
presence of E. coli and total coliform in some private wells. It is therefore essential that more
data on groundwater quality be evaluated to make any specific conclusion on quality of aquifer

in the region.

'Essex Region Conservation Authority, 2006 Watershed Report Card
*Great Lakes Water Quality Agreement (1972): http:/ / Www.on.gc.ca/ greatlakes/ default.asp

*Development and Evaluation of Innovative Approaches for the Quantitative Assessment of Pathogens and
Cyanobacteria and Their Toxins in Drinking Water: us EPA (20006):
http://www.epa.gov/ncer/rfa/2007/2007 _star_drinkingwater.html.

“State of the Great Lakes 2009 Highlights; Prepared for the State of the Lakes Ecosystem Conference
in Niagara Falls, Ontario, October 22, 23, 2008.

*Final Draft of Lake Erie Binational Nutrient Management Strategy (May 15, 200S) For Discussion:
Prepared for The Management Committee and Work Group of the Lake Erie Lakewide Management Plan
(LaMP).

‘Leney, J., and Davidson, L. (2007). Report Card I: Restrictions on Fish and Wildlife Consumption in
the Detroit River Area of Concern; Prepared for Public Advisory Council (PAC).

"Personal Communication with Matthew Child (Director, Watershed Restoration, ERCA).

Drouillard, K.G., Haffner, G.D., and Reitsma, S. 2003. Use of bioaccumulation models to perfrom hazard
assessments of sport fish consumption advisories in the Detroit River AOC. Great Lakes Commission
Meeting: Staying on Target: A Regional Workshop for Establishing Restoration Targets for Great Lakes
AOC. June 6-7, 2003. Romulus, MI.

’Drouillard, K.G., 200S. Distribution of priority pollutants in the western Lake Erie food web. Lake Erie
Millennium Network, Fourth Biennial Conference, Feb 27- March 2, 200S. University of Windsor,
Windsor, ON.

""MDEQ (Michigan Department of Environmental Quality) 1996. The 1996 Detroit River Remedial
Action Plan Report. Michigan Department of Environmental Quality, Lansing, Michigan, USA.

"OMOE (Ontario Ministry of the Environment). Guide to Eating Ontario sport fish, 2009-2010.

“Priorities 2005-2007 (March 2008): Priorities and Progress under the Great Lakes Water Quality
Agreement by Great Lakes Science Advisory Board to the International Joint Commission (IJC).

BDraft Stage 2 Report Remedial Action Plan (RAP) for the Detroit River Area of Concern (July 2009)
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2009 Water Quality Status Report — Addendum

Managing Nutrient Issues in the Essex Region

Prepared by: Raj Bejankiwar, Water Quality Specialist, (ERCA)

In collaboration with Matthew Child, Director of Watershed Restoration, (ERCA)
and Stan Taylor, P.Eng,. Director of Source Water Protection (ERCA)

1. Introduction

The Essex Region Conservation Authority (ERCA) is committed to improving the quality of life
in this region by working towards water quality and the overall watershed health of the region.
ERCA recognizes the importance of the local water bodies, as they sustain local communities by
providing drinking water and other water supplies, and a medium for the transport and disposal
of treated wastewaters. As importantly, these water bodies also provide an environment for
people to enjoy recreational activities such as swimming, boating, sight-seeing, and fishing; and
support the wildlife and plants that live in our rivers, lakes streams, and wetlands. ERCA
conducts extensive ongoing sampling, and also utilizes data from various other sources, in
monitoring and reporting on water quality conditions, and in planning and implementing water
quality protection/enhancement programs along with various partners. Watershed Report Cards
are periodically published by ERCA in order to identify, prioritize, and report on the status of our
region’s watersheds and near shores.

2. Need for Nutrient Management in the Essex Region

In ERCA's recent comprehensive Water Quality Status Report-2009, nutrients (e.g. total
phosphorus (TP) have been identified as the major water quality issue in surface waters of the
region including inland streams, and near shore regions of Lake St. Clair, Detroit River, and
Lake Erie. Elevated levels of TP are consistently observed in a majority of tributaries in the
Essex Region, the annual mean concentration, during 1995 to 2005, range between 55 pg/L and
6,463 pg/L. The Provincial Water Quality Objective for the protection of aquatic life is 30 pg/L
while the Lake Erie LaMP Management Committee approved 32 ug/L total phosphorus
concentrations as the desired ecological endpoint for tributaries. Currently, very limited data
exists on actual TP loadings from local tributaries to the receiving bodies (i.e. Lake St. Clair, the
Detroit River and the western Lake Erie basin). However, it is widely acknowledged by various
researchers that loadings from the small tributaries have significant impacts on the near shore
water quality in the Great Lakes basin.

High levels of phosphorus, along with nitrogen, may negatively impact aquatic ecosystems in
many ways. One of the most significant impacts is an excessive growth of algae generally
referred as “algal blooms”. These blooms can create various water quality problems including
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summer fish kills, foul odours, and tainted drinking water sources. Water Treatment Plants can
experience increased treatment costs, and the need for increased testing of water. Some species
of cyanobacteria associated with the algae, are capable of producing and releasing toxins that
may pose human health issues, as well as being harmful to animals and wildlife. The algal
blooms were routinely observed in Lake Erie basin in the 1960s, with efforts from the United
States and Canada nutrient concentrations in Lake Erie were reduced to one half of their former
levels by the 1990s. However, TP concentrations in the western Lake Erie basin are still high
enough to cause algal blooms. The Lake Erie Nutrient Management Task Group (November
2008) acknowledge that the algal blooms have become worse in recent years and there is an
urgent need to reduce the total phosphorus loadings to the lake. This year, in recent weeks, there
have been very substantial algal blooms in the near shore waters of the Essex Region in the
western basin of Lake Erie.

The long-term water quality monitoring data for tributaries of the Essex Region indicates some
improvement in water quality conditions over the past 35 years; however, these are
improvements from what had been very poor water quality in a number of sub-watersheds. There
is still significant improvement required, aquatic weeds have become widespread in recent years,
and there is a continuing problem of algal blooms in the tributaries and on the near shore areas.

Elevated loads of nutrients can enter the water bodies through non-point sources such as
agricultural runoff, faulty septic systems, urban storm water, and, and point source discharges
such as sewage treatment plant bypasses or combined sewer overflows. ERCA implements a
wide range of programs and initiatives to reduce non-point nutrient loads; however much of the
region remains stressed due to both non-point and point sources. If not well managed, excessive
nutrient loadings will continue to and intensify in the future. Most of these same sources also
release other contaminants such as ammonia, E.Coli, turbidity, etc., which can also impact on
ecosystem health, human health, recreation, aesthetics and the quality of life.

3. Major Nutrient Sources in the Essex Region

Following are the major sources of nutrients in the Essex Region watershed identified based on
the region’s land use pattern, various studies and reports and data on watershed health:

3.1. Non-point Sources of Nutrients:

= Urban storm water runoff
= Agricultural runoff
= Faulty septic systems

3.2. Point Sources of Nutrients:

= Combined sewer overflows (CSOs)
= Sewage treatment plants (STPs)
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Quantification of the nutrients loads from non-point sources is not well understood as those from
point sources. Loads from point sources (e.g. sewage treatment plants, etc.) are usually
monitored and their potential impacts are assessed and documented at various times when
planning approvals are required. It is therefore recommended that more studies are conducted on
assessing broad-scale nutrient load patterns from different catchments of the region. Though
phosphorus appears to be the limiting nutrient, both nitrogen and phosphorus need to be
considered as implementation priorities are refined.

4. Actions to Manage Nutrients in the Essex Region

Based on the extensive literature review and broad-scale understanding of priority nutrient
sources in the region, the following actions are required, to achieve significant progress towards
reduced nutrient concentrations in the near shores and tributaries of the Essex Region:

4.1.General Nutrient Management:

= Enhance and align water quality monitoring with the framework and protocols developed
by the Lake Erie Lake-wide Management Plan (LaMP) and collaborate with other
partners to maximize the value of data collected and share results

= Continue and expand studies to improve knowledge and understanding of the Essex
Region’s nutrient sources, impacts of tributary loadings on the near shore water quality
and effectiveness of best management practices.

= Educate and create awareness among various stakeholders and the general public on
nutrients and encourage actions to protect watershed health.

4.2. Agricultural Run-off

= Continue and enhance programs that support landowners in planting buffer strips, and
other ' Best Management Practices' (BMPs) to provide a simple and effective method to
reduce nutrients entering water bodies.

= Encourage management of nutrient application on farms to increase productivity, use
water efficiently and reduce effects of runoff on watershed health.

= Continue ongoing educational programs that promote sustainable nutrient management
activities.

= Promote demonstration sites that give practical examples to other landowners on how to
implement best management practices for nutrient reduction.

= Explore opportunities to apply financial incentives to support nutrient load reductions
from agriculture where these are cost effective and feasible.

4.3.Faulty Septic Systems
= Continue and substantially expand ongoing septic system upgrade programs and explore
the possibility of increasing grant amounts to assist property owners.
= Educate property owners and residents on proper maintenance of septic systems, water
conservation practices, etc.
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= Conduct studies to confirm priority areas for remediation programs
= Continue to encourage septic system users to connect to municipal sewer lines.

4.4. Riparian Vegetation, Habitat Protection and Restoration

= Provide assistance to private landowners with soil and land-use limitations and provide
funding for riparian buffer strips and windbreaks corridors, to manage nutrients for any
major redevelopment site proposals.

= Continue to provide funding for restoration projects focused on creating new riparian
habitats.

= Further acquire forested/natural lands in order to protect forest/natural areas from
anthropogenic activities or developments.

4.5.Urban Sewage and Storm water

= Collaborate with municipalities and others on retrofitting of storm water treatment
measures in locations where a catchment generates a significantly high quantity of
nutrient load reductions.

= Promote improved management of fertilizer use in open spaces such as park lands and
golf courses as well as on residential properties.

= Encourage and support municipalities in their implementation of measures to reduce
combined sewer overflows (CSOs), sewage treatment plant by-passes, and upgrading of
sewage treatment plants.

These actions would contribute to meeting the Great Lakes Water Quality Objectives
(GLWQOs) and the Lake Erie Lakewide Management Plan’s (LaMP) target to manage nutrient
inputs so that common environmental goals, such as water quality suitable for aquatic
ecosystems and recreation, can be achieved over time. As importantly, these actions address
other potential impacts related to human health, recreation, aesthetics, etc. as discussed above.

Some of the above mentioned actions may need to be further detailed and prioritized based on
criteria such as risk, effectiveness (expected nutrient reduction benefits of the actions), ease of
implementation and optimization of existing resources and sustainability. Engagement of
relevant stakeholders, alignment with current initiatives and capacity to progress the action in the
near future also need to be considered. The binational LaMP approved a report in 2009, which
found that the majority of phosphorus loadings to Lake Erie continue to come from non-point
sources, and hence non-point remediation remains a high resource management priority. The
actions identified, therefore, mainly focus on non-point source control related ‘Best Management
Practices’, such as riparian enhancement, buffer strips, upgrading of septic systems, soil erosion
control structures, and protection and restoration of natural areas. Priority sources of nutrient
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loadings, along with other contaminants such as E.coli bacteria,, need to be further identified
through research and monitoring projects, along with tracking of progress.

5. Funding Opportunities and Implementation Partners

Partnerships play a very important role in implementing nutrient management and other water
quality improvement projects for improving the long-term health of the Essex Region. It is
important that ERCA work with the federal and provincial government, local municipalities,
landowners, non-government organizations (e.g. Nature Conservancy of Canada, Ducks
Unlimited Canada etc.), and the community to help implement nutrient management actions. The
attached Nutrient Management Priorities table outlines and quantifies various projects and
activities, and associated estimated costs, for a 5 year timeline. The estimated cost for
implementing the actions as shown in the Table is approximately $ 4,700,000 per year.
Considering the importance and relevance of outcomes (results) of these nutrient mitigation
actions to the Great Lakes system, LaMP and the local ecosystem health (as well as human
health, recreation, aesthetics, tourism, etc.) it is anticipated that leveraging from several funding
levels will occur, potentially one-third cost sharing between the Province of Ontario, the
Government of Canada, and others (i.e. approximately $1,600, 000 per year by each party).

Collaborative efforts of all nine Conservation Authorities with watersheds draining into Lake
Erie and Lake St. Clair, and connecting channels, should continue to be expanded, with funding
assistance from senior levels of government and other partners.
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Essex Region Conservation Authority — Nutrient Management Priorities
September 25, 2009

The Essex Region Conservation Authority (ERCA) has developed a Strategic Plan (Strategy for the New Millenium) that calls for water quality that
meets applicable guidelines. The Provincial Water Quality Objective for total phosphorus is 30 ug/l. This objective is similar to the Lake Erie
Lakewide Management Plan’s ecosystem indicator of 32 ug/l total phosphorus. In addition, the Strategic Plan envisions a regional ecosystem
supported by 12% natural areas; present natural areas coverage is approximately 7.5% (although this is an increase of over 5,000 acres from the
6.5% that existed in 1992). Natural areas filter water and remove nutrients. The table below identifies priority activities required to achieve

significant progress towards reduced nutrient concentrations in the surface waters of the Essex Region.

Activity Action Level of Effort Cost ($°000s
needed over next Total In Kind’ Total
Five Years Cash® Project
($°000s) Value
($7000s)
Beneficial Management Practices : Buffer strips 1,100 BMPs $1,700 $1,700 $3,400
Agricultural runoff Windbreaks completed
Fragile land retirement
Rock chutes®
Beneficial Management Practices: Septic system upgrades® 500 septics upgraded |  $7,500 None $7,500
Faulty septic systems
Natural Areas Protection Protect existing forested areas® 2,000 acres $8,700 None $8,700
protected
Natural Areas Restoration Restore primarily forest habitats® 2,500 acres restored $3,250 $3,750 $7,750
Technical Advice and Landowner contact 3 full time $1,250 $350 $1,400
Communications® Technical assistance equivalents, support
General communications activities
Monitoring and Planning Monitoring and studies to track 1 full time $500 $120 $470
sources and progress, develop equivalent, plus lab
priorities COSts —
Studies- e.g. loadings, source track- details TBD $500 None $500
down, urban storm water studies
Total $23,400 $6,000 $29,400
Total (Annualized) $4,700 $1,200 $5,900

1 BMPs require an average grant of $1,500. Approximately 80% of the region (or 332,000 ac) is in agricultural land use - over 5 years the program envisions
one project per 300 acres of agricultural land.

2 Studies completed as part of the Clean Up Rural Beaches found that 75% of E. coli on local swimming beaches came from faulty septic systems. Many faulty
septic systems can be addressed through existing or enhanced regulatory measures, and through extending servicing to sewage plants. The average upgrade cost
is $15,000 per septic system.

35.0% of the Essex region’s 7.5% natural areas cover is forested which equates to 21,160 acres. Approximately 3,000 ac is already publicly owned by
municipalities, ERCA and Point Pelee National Park, the Province of Ontario, and other conservation organizations. Therefore approximately 18,160 acres of
forest is ‘unprotected’. Other habitat types (wetlands, alvar, and prairie) are already substantially protected through provincial policy (PSWs) or public
ownership (prairie, alvar). Acquisition efforts should therefore focus on forested areas. Assumes an average land value of $6,000/acre across urban and rural
sites, and assumes that 33% (666ac) of the overall acreage would have development rights purchased (at $2,500/ac) and 67% (1,334ac) would involve outright
acquisition. Additional lands are expected as donations through the federal Ecogifts Program, bequests, etc.

* 4.5% of the region needs to be restored to achieve our goal of 12% natural areas coverage which equates to 19,150 ac; this assumes all existing natural areas
will remain. It is expected that additional area will be restored annually by numerous other individuals and organizations. All participating landowners are
required to sign a Stewardship Agreement in which they agree not to alter or destroy the works for a period of 15 years. Average restoration costs are
$1,300/acre, which includes site preparation, trees, planting services, and maintenance costs until trees are free-to-grow.

> Communications includes program delivery costs for habitat restoration and non-point source pollution reduction programs

6 Funding sources include the Government of Canada, Province of Ontario, municipalities/Conservation Authorities, landowners, and non-government funding
partners (e.g. Nature Conservancy of Canada, Ducks Unlimited Canada, etc).

" In Kind contributions are primarily from landowners and are based on land values at $120/acre for each of the 15 years of the Stewardship Agreement. Other
in kind contributions (e.g., land preparation, weed control) may apply.
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