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Advantages of Synthesizing Data and Information

Integrating information from different locations, spatial and
temporal scales and fields of study enables a better
understanding of what is going on in the system (Great
Lakes basin scale, lake scale, nearshore, and watershed
scale).

Combining different data and information sets improves
the over all analysis and interpretation (often provides a
more complete picture).

Leveraging data and information from a wider group of
potential partners enhances knowledge transfer, decision-
making and policy development.

Enables better coordination of monitoring and surveillance
efforts to maximize value of the data.
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Canada-Ontario Lake Erie Action Plan

Staff from 5 federal and provincial agencies were asked to compile
and assess existing data and information to characterize geographic
areas within the Canadian side of the Lake Erie basin

FIGURE 4: Overview of land use and land cover in the Lake Erie basin, 2010.
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Data and Information Selection Criteria

Canadi 27 ontario

Lake Erie Quaternary Watersheds

Lake St. Clair Watersheds
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For each of the 35 parameters:
* Assessed the distribution among all watersheds in the Lake Erie basin

* Created 3 classes (high, medium, low) for each parameter based on the
distribution (“clustering”) of the data among all of the 65 Lake Erie
watersheds using statistical methods

=
_ ¥
5q ]

o

82,188
190,105

Watershed size

Al
J g High

2l [] Medium
" B Low

0

4,062 50,572 97,083 143.594 190,105

* This means there is no inherent value judgement for any class
(H, M, L) except where pre-determined thresholds were available

* Pre-determined thresholds were used for 3 parameters:
— water quality, % natural heritage cover and risk of soil erosion



FIGURE 5: Lake Erie basin watersheds categorized by land use/activity.
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FIGURE A.1: Quaternary watersheds of the Lake Erie basin categorized by soil and
landscape features related to phosphorus transport pathways of runoff and erosion.
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FIGURE A.2: Quaternary watersheds of the Lake Erie basin categorized by the aver-
age quaternary watershed concentration (average of the maximum median over the
period of 2009-12) of total phosphorus derived from the Ministry of the Environment
and Climate Change Provincial Water Quality Monitoring Network.
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Characterization process highlighted data gaps

Water Quality Data
* measured P loading data

* good for base flow conditions but not for spring/storm
runoff events,

e 35 % of watersheds have no data
Soil Phosphorus

* Accessible soil phosphorus data at the basin wide scale
(currently most of the data is privately held and often not
geo-referenced)

Land Management Data

e consistent quaternary (sub)watershed-level data on urban
and agricultural land management activities



Great Lakes Nearshore Framework

Improved ecological health of nearshore areas through assessment,
identification of priority areas and integrated management,
including prevention, restoration and protection

Key natural processes occurnng within coastal zone of Great Lakes (Great Lakes Coastal Framework 2014)



Integrates data
from disparate
sources to provide
a cumulative
assessment of the
state of the
nearshore waters

Breaks the lakes

L ”' basinwide scale

management
units that are

, sediment transport
ecologically W hy d and wave energy

including lakewide
processes such as

relevant

Nearshore
Framework?

Provides a venue
for identifying data Offers a
and science gaps mechanism for
and collaboration in Assessing change
addressing them over time




Draft Nearshore Assessment

Phase 1: Delineation of the Nearshore
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Draft Nearshore Assessment
Phase 2: Condition Assessment

Followed the US EPA weight evidence
approach.

EPA/100/R-16/001 December 2016
www.epa.gov/osa

Guided by the following principals:

e Transparent (for data, decision making and
reporting)

e Sensitive (variables and scoring approach
can discriminate)

Weight Evidence

e |, e Operational (data available for baseline

| and repeat surveys)

» Adaptive (variable, data and methods will
improve overtime)

Aligns with the Great Lakes Water Quality
Agreement Objectives




Physical Processes, Connectivity and Habitat Water and Sediment
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Green
Crteria).

sting less than 5% of the time (Bhe Flag
perall scare bazed on average of raw data.

Treated Drinking Water

Seurce Dasg- MOECC moniterins of treated drinking water
accarding to Onfario Regulation [58/03
Dee Remge: 2013 1o 2017

Critgria:

Red - Adverss Water Cuality Incidenrs for treated
drinking water lasting two days or longsr

Tellow -na

Green - Wo Adverse Water Cruality Incidents or no
Advwerse Warer Qruality Incidents lasting longer than

oma day.

Fish Consumption Guidelines
Sewrre Dary: Ministry of the Environment and Climate Change
D Rempe: Published in 200% (fish collzction peried unkmown)

Red - Lzss than 11 meals of perch per month (avg. of
4 class sizes. 13-20 cm to 30-35 cm) for gensral
population.

Yellow - 11 to 20 meals of perch per month (avg. of
4 class sizes, 15-20 cm to 30-35 cm) for general
population.

Green - greater than 20 meals of perch per month

(avg of 4 class sizes, 15-20 cm o 30-33 cm) for genera]
popalation.

Human Use

The scoring rules for the 12 condition variables are summarized on
the adjacent map pamels, along with data sources, and date range.
For the initial baseline assessment, historical data sources were
considered when sufficient recent data was not available. In the
forore, each lake will be re-assessed on a five-year cycle with
ourrent data.

{Catesory Scores

The mdividual condition variables were weighted based oo their
relevance, strensth, and reliabilicy to evabate the four Caregories.
Each vamable received one, two, or three plusss. Ses the table
below. Based om the total number of pluses received for the thres
Condition Variables in a given Caregory, a decision was made on
whether to weizht them equally or differently. For exampls, all the
Condition Variables in Human Tse were weighted equally when
establishing the score for the category. Comversely, with Nutrients,
the the sarellite cyanobactaria indax was as:
satellite estimates of chiarophy red omygen  This
approach &= consiztent with the Weight of Evidence guidance for
ecological assessments (EPA, 2014)

++ =+ y =+
naw T ———— Py r=y oy Py
-+ - + -

Ovwerall Condition Score

The four Category Scores were then used to establizh the overall
Condition Score for each Fegional Unit. Each of the four
Categories were weighted equally when considenng their
condition score. The summary graphic in the centre of the map
presents the logic for combining the Category results.  Far
example, three Greens and one Yellow result in an overall score of
high qualicy.

When developing the decizion making famework for this WOE
assessment, a series of rles were established as follows:
I)Decisions on the thresholds, weightng of the conditon
variables, and the overall scoring approach for the Cenditon
Asseszment will be re-evaluated once the draft assessment is
complete. Changes in the approach will be implemented if
TeCessary.

o the case of a tiz (2. too \eJo‘ns and two rads), the
R.ezmm Lml_.a,slznedih.e lower scors (8.2,

3)If all Categories recaived a Green and the Rer.nnal Unit also
foanmed significant coastal wedands, it would receive a score of
wery high quality to rise awareness for the area.

$)Any fathare i the Satellite Cvanobacteria or Treated Drinking
Water Condition Variables would result in an automatic very low
quality score for the Regional Unit.
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Draft Nearshore
Assessment
Phase 3: Biological
Confirmation

Western Basin Bloom Extent versus
MNRF Gillnet Abundance for the
Western Basin

&

The maximum annual extent of the western basin algal bloom is
compared against the fish species richness.
Western Lake Erie Phytoplankton 8loom Analysis using Landsat
and MODIS (Ho et al, 2017) and Annual Fish Species Richness

No. of Fish Species
MNRF Gllinet Data

Largest Annual Bloom Area (Km')

B
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The annual maximum bloom extent is regressed against fish species
richness in the western basin of Lake Erie. As bloom extent
increases, species richness decreases.

Maximum Western Basin Bloom Extent versus
Fish Species Richness from 1998 to 2015

Western Basin of Lake Erle
Fish Species Richness from MNRF Gillnet Data

0 “%0 2000 150 2000 200

Maximsem Western Basin Bloom (ke’) from Ho et al 2017



The 2018 Draft Condition Assessment for
Lake Erie and the Huron Erie Corridor
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2017 State Of the CAN WE DRINK THE WATER?
YES The Great Lakes remain a source of high quality drinking water.

CAN WE SWIM AT THE BEACHES?

G re a t La ke S YES But some beaches are unsafe for swimming some of the time

due to bacterial contamination.

OVERALL,
THE GREAT LAKES
Re p ortont h e 9 ge nera I YES But contaminants in fish require limits to be placed on the A:SE&S;E::EDD
amount of fish consumed in order to safeguard human health. (eiARRING

objectives of the 2012 Great

ARE THE LAKES FREE FROM POLLUTANTS AT LEVELS HARMFUL

Lakes Water Qu al |ty TO HUMAN HEALTH AND THE ENVIRONMENT?
GENERALLY, YES But some pollutants in local areas, including in
Ag reeme nt designated Areas of Concern, remain at problem concentrations. While progress to
ARE THE LAKES SUPPORTING HEALTHY WETLANDS AND OTHER restore and protect
Nea rly 200 authors and HABITATS FOR NATIVE SPECIES? bthe Gfe‘:’t L?kels 2?5
een made, including
. IN SOME INSTANCES YES, AND IN OTHERS NO Results vary 3 <
contri b utors prepare d 44 su b - significantly from location to location. the reduction of toxic
. . . chemicals, we are still
indicator reports used in the facing challenges with
NO Nutrient loadings in Lake Erie and some nearshore areas of issues such as invasive
assessment Lakes Huron, Michigan and Ontario are causing severe impacts species and nutrients.
due to the formation of toxic and nuisance algae. In addition, the
State of the Great Lakes are ARE WE WINNING THE BATTLE AGAINST AQUATIC INVASIVE SPECIES? 20::‘;(:;::;2:5:
NO While the introduction of new non-native species has declined, it can take vears to
re p O rte d on eve ry t h ree Ve ars the spread and impacts of aquatic invasive species already in the respond to rgstoration
lakes continues. actiibies arid policy
changes.

GENERALLY, NO But some'lowlizea areas of contamination exist.

YES Growth, development, and land-use activities stress the waters
of the Great Lakes.



2017 State of the Great Lakes

Lake-by-Lake Overall Assessments

Status:

EeEe v

Trend:
& uncHanGING

.4\‘
4 1
\-\ DETERIORATING

Overall Assessments of the Nine Great
Lakes Indicators of Ecosystem Health

Great Lakes Indicator | Status and Trend

Drinking Water

Status: Fair to Good

Beach
saEnEs Trend: Unchanging
3 Status: Fair
Fish C t
A Trend: Unchanging
Toxic Chemicals ¢ Fair
Trend: Unchanging to Improving
. § Status: Fair
Habitats and Species e —
Status: Fair
Nutrients and Algae
HinEnts an Trend: Unchanging to Deteriorating

Status: Fair
Trend: Undetermined

Watershed Impacts:

Groundwater Quality

Status: Fair
Water._':hed Impacts Trend: Unchanging
and Climate Trends

Climate Trends:

Mo Owerall Assessment




Discussion

A good story needs to be supported by comprehensive and reliable data
and information.

Synthesizing data and information from different sources often improves
the collective understanding of a system it can also shine a light on data
and information gaps.

Assumptions made and threshold used, to compare, contrast, and
characterize the different areas will strongly influence the final
assessment.

Synthesizing data and information is time consuming as it requires
multiple parties to come together with their data but it will also help
develop and reinforce strong, constructive inter-agency working
relationships.
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