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1. INTRODUCTION
1.1. Background

The Essex Region Watershefilains into three major surface water bodieske St. Clairthe

Detroit River and Lake ErieThese water bodies supply water for power, industry, recreation,
irrigation and drinking, and at the same time provide support to diverse communities of fish,
wildlife, and other aquatic species. Duethe presence ofheselarge water bodies, there has

been an intensive development of surface water treatment plants (WTPs) as well as an extensive

water distribution network.

Essex Rgionis made upredominantlyof agricultural aregswith the excepton of the Turkey
Creek and Little River subwatershedbere urbanized areas constitute 83.0% and 46.6% of the
area respectivelyThe EssexRegionwatershed also includes Pelksland, which iles 13 km
southwestof Point Pete in Lake Erie.

The water quality in the streams and creakd in the nearshore a® of the receiving water

bodiesis impacted by many human influences, including:

Industrial operations on both sidestloé Detroit River

Municipal wastewater discharges at Windsor, Amherstburg, and other smaller
communities along the lake and the river

Urban and rural development and agricultural activities

Combinedseweroverflows andstorm waterunoff

Faulty private septic systems

> >

It is, therefore, very important and challenging to balance the various social and economic
benefits the watershed provides with protection of ecosystem and human health in this region.
Ongoing monitoring and reporting on watershed health is required ¢b thresse challenges and

to the long term health of the watershédtr e gi ondés economy and | ocal

This report provides an overview of the current status of water quality of the region. The
previousreport on watershed health was published @& This latest update relies on the
selected indicators of water flow, water quality and sediment quality to reflect the current status
of the Essex region watershed. Indicators are compared to accepted environmental guidelines

and criteria.



Water qually of tributaries,the nearshore region, the raw water intakaad at beaches are
discussedn this report Impacts of local watersheds on the nearshore water quabtglso
evaluated andhe pollutant loadings from Essex region subwatersheds to wedsd&en Erie
basinare compared with that of the Thames River, the Grand River and the Maumee River

watersheds.

2. Data Sources

2.1. Ongoing Water Quality Monitoring Programs
2.1.1. Surface Water

From1998to 2006 En v i r o n me nGreatCakassSdstaidability Fupdovided fundingo

the Essex Region Conservation Authority (ERCA) to conduct water quality monitoring in the
Canard RiverLittle River andMuddy Creek watershedMonitoring began in these watersheds

as these watershedsadr into the Detroit River which idesigna¢das Areas of Concern (AOC).

In 2000, ERCA enhanced the existing program to include 36 monitoring stations on 12

tributaries (Figure 1).

This program was further enhanced in the beginning of 2009 to incluttbatries (Figure 2).
Currently, water quality monitoring in the Essex Region watershed follows the format of
recommendations developed f@onservationAuthorities to support watershed management
activities (Jones and Willcox, 2003). iShformat inclueges a protocol for sampling, data

analyses, and reporting for the four areas of water quality assessment:

Water Chemistry
Biotic Community (benthic invertebrates)

Pathogens

> > > >

Toxic Contaminants

Water chemistry and benthic invertebrate monitoring are weldbéshed programs while
pathogens and toxic contaminant monitoring are currently quite limifEde arrent water
guality monitoring program measures suspended sediment (SS), nutrients, metglscahd

The monitoring program consist of three samplimegimes executed through the Provincial

7



Water Quality Monitoring Network (PWQMN)the Regionwide Surface Water Quality
Monitoring Program (RWWQMP) and the 4 Pilot Watershed Wet Weather Monitoring Program
(4PW3MP).The PWQMN program has been collecting wagaality information since 1964

across Ontario. Presently there are over 400 water quality monitoring sites across Ontario and 8

of them are located in the Essex Region watershed. It is a partnership program between the

Ontario Ministry of the EnvironmentMOE), Conservation Authorities, several municipalities

and an Ontario ParklTable 1 summarizes details of these programs in terms of number of

sampling locations, sampling frequency, number of parameters etc.

Table 1: Summary of various monitoripgograms active in the Essex Region Watershed

Monitoring Program | Total Sampling Parameters Event Based
Number of| Frequency/year Regular
Sampling
Locations
Provincial Basic Chemistry,
Water Quality 8 89 nutrients and Regular
Monitoring Network metals
Regionwide Surface Basic chemistry,
Water Quality 36 3 nutrients ance. Regular
Monitoring Program Coli
4-Pilot Watershed Wet Basic chemistry, | Event Based
Weather Monitoring 32 Approx. 16 nutrients, and Regular
Program E. Coliand Flow
2009Enhanced Water Basic chemistry, | Event Based
Quality Monitoring 56 Approx. 16 nutrients, and Regular
Program E. Coliand Flow
The WindsorEssex Weekly during
Health Unit Beach 9 beaches June to E. Coli N/A
Monitoring Program September
Drinking Water Monthly and *Inorganic,
Surveillance Program | 7 WTPs | Daily organic, microbial | N/A

(DWSP)

and radiological
parameters

2.1.2. Nearshore Waters (raw water intakes and public beaches)

Currently there are seven municipal drinking water systems iretien Two plantsthe Stoney

Point and Belle River WTPs, hatheir water intakes located on Lake St. CléheWindsor and

Ambherstburg WTPs hatheir intakes on the Detroit Riveandthe HarrowColchester, Union
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and Pelee Township WTPs letheir intakes on Lake Erie.In addition to their daily water
testing, hese WTPs provide samples of raw and treated water from the plant on a quarterly basis
to the MOE for analyses through a voluntary program called the Drinking Water Surveillance
Program (DWSP).

Under O.Reg. 170/03 of the Safe Drinkingyater Act, 2002, enforced by the MOE, municipal
drinking water systems are required to sample raw water supplies for microbiological parameters

ranging from once per week to once per month.

The WindsorEssex Coumnt Health Unit (WECHU) monitors 9 public beaches located on Lake
St. Clair and Lake Erie, oaweekly basis folE. Coli levels during June to September of every

year. E. Coli is the most common indicator of diseaseising organisms in recreational water.

Weekly water quality sampling results from 262008 swimming seasons obtained from the

WECHU are discussed in this report.

2.1.3. Groundwater

Groundwater in the Essex region is monitored at 8 locations by ERCA in partnership with the
MOE through the Prowicial Groundwater Monitoring Network (PGMN) since 2003 (Figure 1).
Conductivity, temperature and water levels are monit@ethese wellon a reaktime basis
through sensor technology. The water samples are also analyzed for specific water quality

variades once pelyear.
2.1.4. PCBs, Metals and other Contaminants in Sediment and Fish Tissue

Fish consumption is one of the largest exposure pathways for bioaccumulative contagminants
such as PCBs, mercury and other metals, in humans (Hicks et al., 2000). Fish can become
contaminated by absorbing contaminants from water as well as sediment (Letcher et al., 2003).
Fish consumption advisories reported in MOEs ref@eiie Guide to Eatin@ntario Sport Fish

report were assessed in relation to contaminants results from various other monitoring programs
- such asthe Great Lakes Index Monitoring Stations Program, Great Lakes Tributary Toxics
Monitoring and Great Lakes Toxic Biomonitoring Bram. A thorough literature review was

also conducted on contaminated sediment issues in the region, and discussed.
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3. Methodology

3.1. Exploratory Analysis
3.2. Time Series Plots

The water quality data collected throutite PWQMN and other programs were found toibe
consistentn terms of intermittent missing values, unequal sampling interegds Initially, the

raw water quality data @eexplored by plotting concentrations edichvariableagainst the time

period on the time series plots using Sigma Plot 11.0 (Systat Software Inc.). On these plots the
concentration of a particular water qualigriableis shown on the Jaxis while the »axis

represents time.

3.3. Trend analses

3.3.1. Normality testing

Long term water quality recordsom selected PWQMN monitoring stations were initially tested

to assess whethethe data are normally distributed. This was necessary in choosing an
appropriate statistical test. The Anderdoarling test was used to test if a sample of data came

from a population with a specific distribution. This test makes use of the specific distribution in
calculating critical values. Once dasmep | ot t ed f or nor mal i ty-distri
val ueso, delgcisionshto lze Imadenithe normality of the data set. If the-\Rlue is

greater than or equal to 0.05, the dataconsidered normally diributed.

3.3.2. Nonparametric trend analysis method

The long term data on many water quaMgriables are not normally distributed, and hence
neither are their regression residuals. Therefore, a simple linear regression method is usually not
approprige for analyzing water quality data for trends. Also, linear regression methods do not
deal satisfactorily with the marked seasonal variability which is generally a major characteristic
of water quality records. Therefore, nparametric methods, which caleal effectively with
seasonal variability, are used to determine trends in water quality records (Gilbert, 1987, Harcum
et el, 1992, Helsel and Hirsch, 1992).
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Non-parametric trend analysis is based on following two important steps:

l.the fAiseaabhal | &«pead e s whicmaeasures the( nagniude of the
trend, and

2.the related Nnseasonal Kendal | trend testo t

The nonparametricseasonal Kendall trend test is modified from the M&mmdall test KHelsel
and Hirsch, 1992), which compares relative ranks of data values from the same season. That
means, May values would be compared with May values and June values would be compared
with June values and so forth. The null hypothesis is that the corto@mtod water quality

constituent is independent of time (Smith et al. 1982).
3.3.2.1 Seasonal Kendall Trend Test

This test computes the probability of obtaining a trend slapkeast as we have measured, if in

fact there were no trends at all. This is expressed ag-th&ie. In case of a smgtvalue,the

trend i s consider ed a s-vdlus is eatculaset by canpdring the totgln i f i
number of increasig monthly slopes with the total number of decreasing sldpeyp-value can

be expressed either agroportion(i.e. 0.05) or as percentage (i.e. 5%); we have chosen to

express them here as percentageslues of 5% or less are generally regardeidi@disating that

a trend is statistically significant (i.e. unlikely to be due to chance)plN&ue also depends on

the number of samples (n values) in a water quality record, which means that weak trends are

less likely to be identified in records witbwer observations (and vice versa).

4. Results and Discussion
4.1. Surface Water Quality Conditions and Trends

Water quality results for the PWQMN dadad for theERCA Regionwide Monitoring Program
data for several subwatershed locations not coverethdyPWQMNare summarized in this
section This sampling occurred on a regular basis whereby flow was not always considered. In
general sampling was performed during normal weather conditions covering a range of flows;

however, peak events (wet weatheems) were missed in many years. Therefidres likely

13



that the water quality data underestimate true contaminant levels. The data for eight key
parameters that reflect land use activities are summarized below for both current conditions

(eight years otlata from 2000 to 2008) and lotgym trends (data over the previous 30 years).

4.1.1. Total Phosphorous (TP)
Current Conditions

A Concentrations of total phosphorus routinely exceed the Provincial Objective of 30
Hg/L at all sites in the region

A Highest leels of total phosphorus are at the following sites: Ruscom River, Turkey
Creek, Canard River, Cedar Creek, Sturgeon Creek and Muddy Creek. Median levels at
these sites are two to six times the Provincial Objective.

A Highest TP concentration of 18,000 pughas found in Sturgeon Creek watershed
(Figure3).
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Figure 3 Box plot for total phosphorous concentrations at PWQMN Sta{@030-2007)
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Long-term Trends

A A significant increasing trend was observed iSturgeonCreek watershed during
1995 to 2007During 1965 to 199@hosphorus levels at the lotgrm station have been
between two and eight times the Provincial Objective (Figire

A Concentrations at thethermonitoring sites have remained consistent overtitris.
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Figure4: Time series plot of total phosphorous concentrations for the PWQMN station on
Sturgeon Creek (1%62007)

4.1.2. Nitrate

Current Conditions

A Concentrations of nitrate routinely exceed the Cana@iaidelineof 2.93mg/L at all
sites in the Essex region watershed except Turkey Creek, Canard River and Cedar
Creek(Figure 5.

A Sturgeon Creek and Lebo Drain showed the highest nitrate concentrations, with the
median level of nitrate concentrations aroumelve and ten timesthe Canadian
Guideline, respectively.

A The majority of concentrations in most of the stations are beloWtha&rio Drinking

Water Standard.

15
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Figure 5 Box plot for totalnitrateconcentrations at PWQMN Statiodaring 20062007

Long-term Trends

A A significant increasing trend was observedSturgeon Creek during 196907
(Figure 6) andCedar Creek watershed since 1981.

A Concentration profiles (trends) of total nitrate and total phosphorus in Sturgeon Creek
are very similar during the same time period.

A The nitrate levels at all other loigrm monitoring sites remain consst over this
time period.

4.1.3. Total Ammonia
Current Conditions

A Higher concentrations of total ammonia were frequently found in Turkey Creek,
Canard River, Cedar Creek and Muddy Creek compared to other sites in the region
(Figure?)

A Ammonia levels tad to be highest during the period of September to November in all
the watersheds.

A Highest ammonia concentration of 9.72 mg/L was found in Cedar Creek watershed.
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Long-term Trends

A A significant decreasing trend was observed in Turkey Creek watershieding
1975 to 1995, concentration remained consistent aft@és.19
A Concentrations at most of other sites have remained consistent over this time.
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Figure6: Time series plot of total nitrate concentrations for the PWQMN stati@tungeon

Creek (195-2007).
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4.1.4. Chloride

CurrentConditions

A Most of the time, chloride concentrations were within the Canadian Guiddli280

~ mg/L, at all sites in the Essex Region watershed

A Chloride levels ranged from 22 mg/L (Muddy Creek) to as high as 624 mg/L (Turkey
Creek).

Long-term Trends

A Significant increasing trendswere observed in Little River and Puce River, though
median chloride concentrations in these two watersheds are well below a benchmark
concentration of 250 mg/L.

A Concentrations at most tifie other sites have remained congistever this time.

4.1.5. Total Suspended Solids (TSS)
Current Conditions

A Highest current levels of suspended solids are at the following sites: Ruscom River,
Turkey Creek, Canard River, Sturgeon Creek and Muddy Creek.
A All the sites in the region showek0% exceedance of the benchmark value of 25
mg/L, during the study period.
Long-term Trends

A While there is fluctuation in concentrations, overall levels of suspended solids at most
sites in the watershed have remained consistent over time.

4.1.6. Metad
Current Conditions

A Mean aluminum concentrations at all the PWQMN stations exceeded the interim
PWQO limit (75 pg/L) during 200@Q005. A highest aluminum level of 3490 ug/L
was observed in Canard River

A Sturgeon Creek and Lebo Drain showed higher nurabexceedances of Cadmium
and Zinc compared to other watersheds.

A Turkey Creek and Canard Rivelnowedelevated levels of iron, lead and copper.

Long-term Trends

A While there is fluctuation in concentrations, overall levelsnetalsat most sites in
the waershed have remained consistent over time.

18



4.2. Nearshore Water Quality

The nearshore is the interface between the land and open lake. The adverse impacts resulting
from activities on land or at the lakeshore are usually more acute and more visible in th
nearshore than the lake asvhole. The immediate nearshore is of special importance to the
public because it is this portion of lake thia¢y aremost likely to observe, use, or have physical
contact with. The waters and adjoining shoreline in this dr@ve high natural resource and

recreational value. Drinking water systems typically draw from this zone.

4.2.1. Raw Water Quality at the intakes
4.2.1.1. Microbiological Contaminants

There is no Maximum Allowable Concentration (MAC) in the Ontario DrigkwWater Quality
Standards (ODWQS) for microbiological parameters or other parameters in raw water as the
standard only applies to treated water. The ODWQS toxicity standards are based not

environmental considerations bort human healtltonsiderations.

Table 2 belowillustrates a summary of DWIS microbiological data for the drinking water

systems in the Essex Region between April 2001 and August 2005.

The Amherstburg WTP intake showelde highest number of exceedances (60% of the samples
tested) during 2001 to 2005, the highes€Cali was found to be 2900 CFU/100 mL, compared to
the other intakes in the region. All the maxim&nColi concentrations recorded at these intakes

are highly correlated to rainfall events.

Table 2: Summary ofaw waterkE. Colidata for the water treatment plants in Essex Region

Water Treatment E. Coli (PWQO =100 CFU/100mL)

Plant Number of Number of Samples Percent exceede Maximum
Samples Teste( exceeded PWQO PWQO Value observed

Stoney Point WTP 176 1 <1% 140

Belle River WTP 114 9 8% 710

Windsor WTP 131 4 3% 400

Amherstburg WTP 162 97 60% 2900

HarrowColchester

South WTP 146 3 2% 160

Union WTP 168 1 <1% 1100

19



4.1.1.2. Raw Water Chemistry
4.1.1.2.1. Stoney Point WTP intake:

The raw water quality data for physical parameters such as temperature, turbidity, colour, and
hardness showed exceedancethefOperational Guideline (OG) and Aesthetic Objectives (AO)
almost every year. The mean turbidity concentration at the W 1990 to 2006vas 27 FTU

which is around 6 timethie AO limit. In recent years (20022005), the turbidity levels increased

up to 12 times of AO. Turbidity and TSS do not directly pose any human health risks; however
the suspended particulate matter can sdppacterial growth and could interfere with the

clarification and disinfection processes at the WTP.

Aluminum exceeded the OG in approximately 76% of results during 1990 to 2005; the highest
concentration was about 5 times the limit in 2005. The othéalmthat exceeded respective OG

or AO include antimony, cobalt and irohowever,the detected levels were far less than those
that are considered acceptable framhuman health perspective. Copper, zinc and total
phosphorus concentrations exceeded th¢Q® limits in almost every year within the data

period. The mean nitrate concentration was well below the CWQG (13 mg/L).

The other important parameters such as pesticides, PAHSs, volatile organics, chloroaromatics and
radionuclides were not of concern in raw water during the study period at the Stoney Point WTP

intake.
4.1.1.2.1. Belle River WTP intake

Operational GuidelingOG) and Aesthetic Objectives (AO) violations were frequently observed
for temperature, turbidity, colour, and hardness during the period from 1990 to 2005. The mean
turbidity level at the WTRIuring the same periogdas 60 FTUwhich is approximately 12res

the AO limit.

Total phosphorus (TP) concentration exceelthedPWQO limit for lakesof 0.02 mg/L in every

year throughout the period 1990 to 2005. The highest concentration 6fIPmg/L,was found

in 2003. The other important parameters such astigiges, PAHSs, volatile organics,
chloroaromatics and radionuclides were not of concern in raw water during the study period at
the Stoney Point WTP intake.
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4.1.1.2.2. Windsor WTP intake

Operational Guideline (OG) and Aesthetic Objectives (AO) violatwwere frequently observed
in the data for physical parameters such as pH, temperature, turbidity, colour, and hardness
during the period from 1990 to 2005.

Iron concentrations were higher than AO limit in almost 90% of the samples tested during 1990
to 20(; the highest concentration recorded was about 5 times the AO limit in 1996. Copper
concentrations exceeded the PWQO limit by 5 to 20 times in all years during the sampling period
from 1990 to 2005.

Lead was found to exceed the Maximum Acceptable Coratgonr (MAC) in 1990 at the
Wi ndsor WTP. The subsequent year 6s data showe

standard.

Total phosphorus concentrations exceettelPWQO limit in almost all years during 1990 to
2005. Volatile organics, chloroaromaticadaradionuclides were not of concern in raw water

during the study period at the Stoney Point WTP intake.

4.1.1.2.3. Amherstburg WTP intake

Operational Guideline (OG) and Aesthetic Objectives (AO) violations were observed in the data
for physical paramets such as temperature, turbidity, colour, and hardness during the period
from 1990 to 2005. The average turbidity level at the VATIRng the same periodas around

48 FTU which is approximately 10 tim#ds AO limit.

Iron concentrations were higher th&O limit in 11 of 15 years sampled between 1990 and
2005;the highest concentration recorded was about 2 times the AO limitin 1991 and 1995. Total
phosphorus concentrations exceetleelPWQO limit in 15 of 16 years sampled during 1990 to

2005. Volatileorganics, chloroaromatics and radionuclides were not of concern.
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4.1.1.2.4. HarrowColchester South WTP intake

Operational Guideline (OG) and Aesthetic Objectives (AO) violations were evident in the data
for physical parameters such as pH, temperatwmidity, colour, and hardness during the
period from 1990 to 2005. The PWQO and AO for iroer@exceeded up to 2 times teandard

limit prior to 1997 however, recent data suggest decreased levels of iron. Prior to 2002, the
concentrations of TP exceeddte PWQO limit and declined since then and remain below the
guideline. Several chlorinated pesticides exceeded the PWQO by up to 2 to 5 times; however

these concentrations were well below the OWQS limit.
4.1.1.2.5. Union WTP intake

Operational Guideline (OG) and Aesthetic Objectives (AO) violations were evident in the data
for physical parameters such as pH, temperature, turbidity, colour, and haedkessgtals such

as aluminum, iron and manganese.

Mean turbidity concentrations were significantly high in raw water prior to 1992, sometimes
exceeithg the ODWQS level byip to 17 times. Raw water turbidity levels shoveedeclining

trend since 2001. Coppeoncentrations were well belawe PWQO limit (5 pg/L) before 2002;
however concentrations ranged from 35 pg/L to 115 pg/L between 2003 and 2005.

Results of several chlorinated pesticides exceeded the PWQO by up to 2 to 5 times; however

these concentratns were well below the OWQS limit.

4.2.2. Beach Water Quality

The Provincial Water Quality Objective (PWQO) f&: Coli in beach water is 100 CFU/100mL
which is based on daily geometric means of 3 to 5 sampleslimits for safe swimmingary
among diferentprovinces and countriebut in Ontario, beaches are posted at 100 CFU/100 mL
(individuals may enter at their own risk but warning signs are displayed) and closed at 1,000
CFU/100mL (the beach is closedttee public due to increased human healsks).

In general, water quality dafar the 9 beachei the regiornthat are monitored by the Windsor
Essex County Health Unit (WECHU) show numerous exceedances of the PWQO limit for beach
postings during 2000 to 2008. However, beaches were closed very few times due to increased

levels ofE. Coli exceeding the beach clogirstandard of 1000 CFU/100 mL during the same
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period. Hillman Beachvasfound to haveaheleast number of beach postings and beach closings
compared to other beaches in the region. Sand Point beach was closed atckegst @@ason
during 2001 to 2007,ra did not receive closings in 2000 and 2008. Holiday beach had no
closings from 2003 to 2006, but was closed once in 2007. The rainfall data within 48 hours of
beach water sampling for the study period showed a strong correlation betweds. [Gghi
incidents and rainfall events. This correlation suggests contribution of pollutgntecal
watersheds through runoff. Future studies need to focus on identification and quantification of
different sources that cause the beach contamination issue. The 2@@8isw season data on
some beaches dhe Canadian side of Lake Erieenecompared to beaches in the Essex region
for the same time periodrFigure §. It is evident thatE. Coli levels in local beaches are
significantly higher than those in beaches comgharethis study (e.g. Fort Bruce beach, Fort
Glasgow beach, Port Burwell beach, Little beach, Main beach, Erie beach, and Springwater
beach).

Essex Region Beach:

Other Beaches on Lake Er
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Figure 8: Comparison of EEoli levels observed at the beaches in Essex Region the beaches on

Canadian Side dfake Erieduring summer 2008
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During the summer of 2007, the Michigan Department of Environmental Quality (MDEQ) and
the US Environmental Protection Agency (EPA) in partnership with Environmental Consulting
Technology Inc., conducted a study to determime levels of fecal contamination and their

source in water samples collected along the Detroit River.

The study measured timeimber ofE. Coli colonies as an indicator of fecal contamination at 5 to

10 sites within each of 9 regions along the Detroit River. The highegloli counts were
observed near the Rouge and Ecorse RidrS.) and upstream of Turkey Creek (ECT, 2007).
Most of the pealE. Coli concentrations coincided with rainfall events. Hurkawoli was found

on the Canadian shoreline at 2 of the 4 sampling regions. These samples were collected during
wet weather daysyhich suggests thatombined sewer overflows (CSOaije likely the main

source of the human fecal contamination.

4.2.4. Algal Blooms in the region

An algal bloom is a rapid increase in the population of algae in an aquatic ecosystem. Excessive
growth of aquatic plants and algae, specifically thick layeGladlophorahas been a problem in
Lake St. Clair and the western basin of Lake Erie since 1994 and 1960, respeltinabnts

particularly nitrates and phosphorus contribute to the incdgalag growth and algal bloosa

Under the 1972 Great Lakes Water Qualigreement, the U.S. and Canada reduced phosphorus
inputs to the Great Lakes, including Lake Erie. Between the late 1960s and early 1980s there was
an approximate 60% reduction in the phosphorus loading to Lake Erie. Despite these efforts the
concentratios of nutrients (main cause of algal blooms) still exceed the USEPA limit and
frequent algal blooms are observed in Lake St. Clair (MCHD, 2007) and Western Lake Erie
(State of the Great Lakes, 2007).

Six of the seven drinking water treatment plants in #gian reportedhe presence of algal
bloons in the vicinity of their intakes. Algae casausetaste and odour issues in treated water,
and can adversely affect the water treatment process. The Belle River WTP operator reported

that in the past algal blomhave caused shortened filter runs reducing plant supply capacity
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during summer months. Similar observations were reported at the Windsor, Union and-Harrow

Colchester South WT Plants, and West Shore Treatment Plant (Pelee Island).

Thick layers of green gae and excessive numbef common duckweedre routinely observed
during the summer months most of the tributaries in the region by water quality monitoring
staff at ERCA. These sightisgare especiallyprevalentin Sturgeon Creek (Figure 10), Lebo

Drain, Belle River, Ruscom River, Turkey Creek and Canard River (Figure 10).

Figure9: Photograph of green algae at one of the monitoring sites on Sturgeon Creek
(Summer 2008)

4.2.5. Impact of Local Watersheds e Nearshore Water Quality

There is an obvious link between conditions in the lower reaches of tributaries and the nearshore.
However, understandinghe relative impacts of individual subwatersheds on the nearshore
and/or lake water qualitis difficult and expensive due tthe complexity involved with lake
dynamics, winds and wave action, and large monitoring data requirements. The Essex region
drains into Lake St. Clair, the Detroit River and Lake Erie, and these discharges have immediate
impacts on neahore waters as well as long term cumulative impacts on the water quality of the

western basin of Lake Erie.

In this study turbidity is used asn indicator to determine potential impacts of tributaries on
nearshore water quality. Frequency analysis was performed on turbidity data of raw water at the
intakes (Amherstburg WTP, Harre@olchester South WTP and Union WTP), and discharge
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