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EXECUTIVE SUMMARY
The Toronto and Region Remedial Action Plan (Toronto RAP) team has released a report
entitled BUI Status Re-Designation Report: Degradation of Aesthetics (here forward
known as the Toronto Rap report). This report presents findings from aesthetic
observations and makes the case that the status of this BUI be re-designated from
“Impaired” to “Not Impaired.”
The RAP report suggests that Toronto’s waters are now “free from persistent
objectionable unnatural deposit, unnatural colour, objectionable odour, or unnatural
turbidity (e.g., oil slick or surface scum).”
We do not agree with this assessment. In this comment, we provide environmental
observations that show Toronto’s waters are still impacted by unnatural deposits,
unnatural colours, objectionable odours, and unnatural turbidity. The results of our
detailed study are described in this submission.
Based on extensive research and expertise, Waterkeeper concludes that the best
course of action for the RAP Steering Committee, provincial, and federal authorities is
to leave the “Impaired” designation in place for the Degradation of Aesthetics BUI
until Toronto’s sewage, debris, and plastics problems have truly been solved.
Any other course of action threatens to undermine the credibility of the Remedial Action
Plan, jeopardizes programs to address plastics and litter debris in the future, undermines
efforts to garner public support for investments in wastewater infrastructure, and signals
disinterest in growing public interest in Toronto’s waterfront.

BACKGROUND
Swim Drink Fish has been working for a swimmable, drinkable, fishable future since its
launch in 2001. By blending science, law, education, and storytelling with technology, we
empower millions of people to know and safeguard their waters. Swim Drink Fish
operates four programs: Great Lakes Challenge, Lake Ontario Waterkeeper, Swim Guide,
and Watermark Project. Each program has a specific mission that contributes to the goal
of building a national movement of active, informed, and engaged individuals working to
ensure their communities can swim, drink, and fish forever. Lake Ontario Waterkeeper’s
mission is to ensure our watershed is swimmable, drinkable, fishable for everyone. We
do this by giving meaning and force to water protection laws and policy.
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The Toronto and Region RAP Steering Committee is seeking federal and provincial
endorsement to officially re-designate the Degradation of Aesthetics Beneficial Use to
“Not Impaired”.
We offer this submission to the Toronto and Region RAP Steering Committee to ensure
that ongoing aesthetic problems on Toronto’s waters are recognized and resolved and to
ensure that the integrity of the Great Lakes Water Quality Agreement is protected.

About the Toronto and Region Remedial Action Plan
In 1986, the International Joint Commission recognized Toronto as one of the original
Great Lakes Areas of Concern (AOC). The AOC includes the Toronto waterfront and six
watersheds:  Etobicoke Creek, Mimico Creek, Humber River, Don River, Highland Creek,
and Rouge River.
In response, a Remedial Action Plan was put in place for the city. Like other Areas of
Concern, Toronto must eliminate fourteen Beneficial Use Impairments (BUIs). One of
which is the Degradation of Aesthetics.

Degradation of Aesthetics BUI
The Toronto RAP’s BUI Status Re-Designation Report: Degradation of Aesthetics
document outlines the original definition of the impairment:
When substances, typically manmade and non-natural, produce a persistent
deposit on the waterfront or along the watercourses that are objectionable and
appear in sufficient quantities to interfere with, or impair, the aesthetic quality of
water.
In order for the aesthetic quality of the water to no longer be considered impaired, it
must meet the following criteria:
Waters are free of any substance that produces a persistent objectionable
deposit, unnatural colour or turbidity, or unnatural odour (for instance, oil slick or
surface scum).
In order to prove whether this criteria has been met, Toronto RAP made 1667
observations from 320 sites in Toronto. They reported:
● 94% of observations were assessed as having excellent or good aesthetic
condition.
● 80% of observations were indicative of water that was clear, colourless, and
odourless, with no excess debris present at the observation site.
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● 1% of observations (20 in total) were assessed as having poor (i.e., unacceptable)
aesthetic condition. Of the sites assessed as poor on one or more occasion, none
were considered to have persistent, objectionable aesthetic issues.
Based on these reports, Toronto RAP concludes that the waters in Toronto and Region
meet the criteria necessary to be considered “Not Impaired”.
If their recommendation for status re-designation is accepted, then Toronto’s aesthetic
water problems will be seen to be solved. The most extreme result of this could be that
no further plans are developed to address aesthetic problems with Toronto waters
(including sewage debris, plastics pollution, and chronic beach debris). It could also mean
that there is no more compelling case for provincial and federal support to help address
ongoing aesthetic water quality problems.
The decision to re-designate is important and irreversible. If we declare “problem solved”
now, we may reduce the number of people, programs, and dollars available to make
further progress. Are we ready? Is this the right time? Is the Toronto waterfront’s
aesthetics problem really solved? Lake Ontario Waterkeeper’s field work suggests that
the answer to these questions is an emphatic “no.”

Lake Ontario Waterkeeper’s Monitoring Program
Over the last two years, Lake Ontario Waterkeeper has been collecting water samples to
test for E. Coli. We also make environmental observations at every site, with data sheets
similar to the forms found in Appendix A of the Toronto RAP report, entitled Method to
Assess Beneficial Use Impairment (BUI) Degradation of Aesthetics (Toronto). Like the
Toronto Region Conservation Authority (TRCA) did with their data collection, we took
note of the water clarity, colour, smell, and turbidity, and visual signs of pollution most
times we were in the field.
Primarily, our samples and observations have been taken from the Toronto waterfront,
most specifically at the Inner Harbour. We collect anywhere from five to seven water
samples in a designated area, and write down our observations for each site.
Between 2016–2017 we made forty-one separate sampling trips to the Inner Harbour.
That gives us a unique baseline of knowledge, observations, and documentation that is
of critical importance for the Toronto RAP Steering Committee to consider.
Our observations show a multitude of examples of visual sewage pollution, sewage
debris, and plastic litter & debris. Rare was there a day of sampling where there wasn’t
any debris and litter of some kind, and often too many pieces of litter to even count
properly.
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Based on our field observations, we can conclusively state that following: Toronto’s
waterfront is not free of of substances that produce a persistent objectionable
deposit. Toronto waters are not free of unnatural colour or turbidity. Toronto waters
are not free of unnatural odour. Thus, Toronto’s Degradation of Aesthetics indicator
must remain “Impaired”. Furthermore, serious efforts must be made to solve the chronic
debris and pollution problems that continue to plague the Inner Harbour and near-core
shoreline areas.

COMMENTARY
Sewage pollution causes unnatural colour and turbidity in Toronto
Harbour
We routinely sample three locations in the Inner Harbour: Marina 4, Rees St. Slip, and
Bathurst Quay (also known as Portland Slip). We have seen signs of sewage pollution at
all three locations.
Of the three locations, Marina 4 had the most persistent visual signs of sewage. There
was no week where there wasn’t some signs of sewage at this location. There is a
combined sewer outfall at the northeast corner. There were days we saw active
discharge from this outfall (e.g., see this video from May 17, 2017).
That sewage flows into the Marina, builds along the shoreline, collects at the northwest
corner, then makes its way into the harbour.
With the CN Tower EarthCam, you can easily see the effects on aesthetics this outfall has
on the waterfront. The following three pictures were all taken on April 5, 2017. The red
arrow points to Marina 4:
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Here is the same location eighteen minutes later. Note the movement of the sewage
from the marina into the harbour:
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Up close, this is what it looked like:

High water levels in 2017 made the problem worse. Due to high water levels filling up the
nearby combined sewer holding tank, the whole slip was this colour for weeks. There
was also a persistent sewage odour that you could smell from more than a block away.
The Degradation of Aesthetics BUI cannot be changed to “Not Impaired” status as long
as sewage pollution causes a persistent unnatural colour and/or turbidity in the Toronto
Harbour.

There is sewage debris on the Toronto waterfront
When we sample, we count all the items of sewage debris we see. Condoms, tampons,
and tampon applicators are the most prevalent. Again, at least one of our three sampling
locations contained sewage debris nearly every week we sampled this summer. Bathurst
Quay is a particular problem. There is rarely a day that goes by where the waters aren’t
free of objectionable deposit of some kind at Bathurst Quay. Toronto Water General
Manager Lou Di Gironimo confirmed this area is an issue at the Lake Ontario Evenings
event on September 20, 2017. He stated that Bathurst Quay receives the most
stormwater and combined sewer discharge in the city.
This is a common sight at northwest corner, where sewage debris accumulates. This
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particular photo was taken on July 26, 2017:

An unusually large buildup of natural matter and scum catches your eye first, but if you
look closer (bottom of picture, for example), there are condoms and tampons—not to
mention garbage—intermixed with all the debris.
A closeup of this area reveals an even more disturbing sight:
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That’s a dead rat in the middle-left of the image, and a dead bird in the middle-right. In
total we counted eight visible dead rats on a single day.
This corner is right next to a sidewalk and bike lane, so it’s in plain sight and visible to
anyone on Queen’s Quay.
Marina 4 also experiences pollution from sewage debris. These photos are from August
30:
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Picture above: north end of slip. Also notice how much cloudier the water looks
compared to the picture below, taken further out in the slip.
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Seeing a single condom may seem insignificant, but all it takes is one condom to change
“public perception of aesthetic quality at that time and location.”1
At Marina 4, Waterkeeper team members reported up to a dozen individual pieces of
sewage debris on a single visit.

Above are two of the eleven tampon applicators found on July 5 at Marina 4.
The Degradation of Aesthetics BUI cannot be changed to “Not Impaired” status as long
as sewage pollution causes a persistent accumulation of debris in the Toronto Harbour.

There is litter and plastic debris on the Toronto waterfront
Aesthetic concerns relate primarily to debris and litter. Turbidity is also a concern
near river mouths and in the vicinity of lakefilling operations. Weed growth is a
concern along the western shoreline.2
This is how the Degradation of Aesthetics impairment is classified in the Stage 1 RAP
Report Environmental Conditions and Problem Definition, published 1989. This exact
quote is referenced in the Toronto RAP report.
1

 An Aesthetic Quality index for the Rouge River, 1996, Thomas Heidtke and and Eric Tauriainen, pg 528.
 Stage 1 RAP Report Environmental Conditions and Problem Definition, 1989, RAP, Table 1.

2
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Debris and litter remain an aesthetic concern in Toronto because you can find both
throughout the entire Inner Harbour shoreline.
At Rees St. Slip—where summer camps for kids for sailing and paddling operate out
of—you will always see large amounts of trash in the water. Here’s a typical pile of trash
that can accumulate here. This photo taken on July 21:

Here’s another from Bathurst Quay, taken on June 7:
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All of this trash comes primarily from four sources: people throwing trash directly into the
slip; the wind blows in trash deposited near the slip; debris comes out of a sewage pipe
or; current pushes it in from the harbour.
No matter the source, however, trash is a constant sight along the shores of the Inner
Harbour. What gets cleaned up one day is replaced by new garbage soon later. Both
PortsToronto and Harbourfront staff routinely clean debris from the harbour in an effort to
make it more appealing to visitors.
Debris is not just limited to the harbour. This past July we took part in two shoreline
cleanups at Humber Bay Park West. Garbage collects in large quantities on the rocky
beach. What made it so noteworthy is that, despite our cleanup efforts on July 10, the
garbage was back two weeks later. The majority of the plastic debris had washed up
onto shore from the lake and was not left behind by park users.
The photo illustrates a tiny portion of this large stretch of beach:
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If you look closer, you’ll there are hundreds of tiny pieces of plastic debris, including
tampon applicators:
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Nearly the entire 350-metre beach looks like this up close. Most of this garbage was in
the water prior to washing ashore.
Plastic debris is particularly worrisome because of its potential to do long-term harm to
Toronto’s water. Not only does it look bad, plastic debris can clog waterways and be
mistaken for food by fish, birds, and aquatic life. In the worst cases, plastic debris causes
animals to die, creating a new and different aesthetic issue.
More pictures of debris and sewage can be found h
 ere.
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The Degradation of Aesthetics BUI cannot be changed to “Not Impaired” status as long
as plastic debris and litter are persistently accumulating on the Toronto waterfront.

The RAP report is not reliable
The TRCA conducted aesthetics monitoring in 2012, 2013, and 2015. The Toronto RAP
report mentions they made environmental observations at every site they visited in these
years, for a grand total of 1667. That number may sound comprehensive, but the study
itself is deeply flawed.
Limited time and locations
No observations were made on the waterfront in 2013—despite this area typically having
the worst water aesthetics in the whole Toronto and Region RAP area and being the area
of primary concern for the original Area of Concern designation. The RAP report does not
have data for 2014. And there was no data collection from 2016 or 2017, the years
Waterkeeper’s team identified chronic aesthetic problems on the waterfront.
Waterkeeper’s observations are thus the most recent information.
Data for the evaluation of aesthetics was collected on an opportunistic basis at
locations where existing programs for water sampling and watershed work were
already underway. Data collection for these monitoring programs was increased for
the purpose of assessing the Degradation of Aesthetics BUI.
The sample locations included electrofishing sites, TRCA water quality monitoring
sites, the eleven City of Toronto beaches, three Ministry of the Environment Index
stations, and Regional Watershed Monitoring Network sites. The most common and
highest frequency was on a monthly basis.
While this sampling methodology has undoubtedly allowed this assessment study to
collect data at comparatively low cost, it raises many questions. The six watersheds
in the study were not sampled evenly, or according to their relative sizes. For
example, 385 samples were collected from the Rouge watershed while only sixty-seven
were collected from the Highland watershed.
Although mistakenly characterized as “random,” this data collection method is
based on convenience sampling—which heavily restricts the sample pool. A
representative sample should be an accurate and unbiased indication of the whole.
When samples are not representative—when they are collected in such a way that
some sites are less likely to be included than others, the result is sampling bias.
This can be seen, for example, if, along the area of the RAP waterfront, the eleven official
beaches are the primary sample sites (these being under the Blue Flag protocol
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which sets aesthetic requirements). This would disproportionately favour sites
already receiving grooming by the City of Toronto, and exclude other, more
problematic sites where no such routine maintenance takes place but beneficial
(recreational water) use is still impaired.
Given the nature of environmental problems which contribute to degradation of
aesthetics restricting use of the water (e.g. combined sewer overflows which
contribute sewage debris and odour), it is highly likely these problem areas can be
missed if sampling is sporadic, infrequent, and only done in augmentation of
existing programs intended for other types and purposes of water monitoring.
Absence of public pollution reports
As mentioned above, the exact methodology for how data was collected by the TRCA is
mentioned in Appendix A of the Toronto RAP report. Entitled Method to Assess
Beneficial Use Impairment (BUI) Degradation of Aesthetics (Toronto), the report deals
primarily with how observations were made and how to calculate the findings.
On page seven of this report, however, the following statement is made:
Complaints by citizens on water clarity, colour, odour and debris will be handled
through existing complaint channels (e.g., 311 run by the City of Toronto, Spills
Action Centre hotline, etc.) and evaluated as available.
Nowhere in the Toronto RAP report is there any mention of third party pollution reports.
We know for certain that public concerns about aesthetics have been communicated to
the city that are not documented in the report.
In July of 2015, for example, Waterkeeper received two separate complaints from
west-end residents about needles from the sewer system polluting Sunnyside Beach and
the adjacent shoreline. Those complaints were shared with councillors and city staff.
At the Lake Ontario Evenings event on September 20, 2017, Toronto Water General
Manager Lou Di Gironimo was asked about public pollution reports. He replied that over
a thousand pollution reports were made through 311 in relation to pollution in or around
water.
There is no defensible basis for omitting these reports from the RAP study or using them
to identify patterns, trends, and hotspots for aesthetic problems.
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The Aesthetic Quality Index formula is flawed
The methodology for determining aesthetics in Toronto is based on a 1996 report by
Thomas Heidtke and and Eric Tauriainen called “An Aesthetic Quality Index for Rouge
River” (the Heidtke’s Report).
The Aesthetic Quality Index (AQI) is a method to translate environmental observations
into a number. Observations are broken into four main categories: clarity, colour, odour,
and debris. For each observation, a rating between 0–10 is given (e.g., green-coloured
water is given an 8, while grey-coloured water would be a 2). The higher the number, the
better the aesthetic conditions. The lower the number, the worse the aesthetic
conditions.
The scores for each category are added together, then divided by four for an overall
score (“the AQI”). Once the AQI value is determined, an aesthetic condition of Poor, Fair,
Good, or Excellent is given.
AQI Range

Aesthetic Condition

AQI ≥ 9

Excellent

8 ≤ AQI < 9

Good

6 ≤ AQI < 8

Fair

AQI < 6

Poor

The vast majority of observations reported by the TRCA had either Good or Excellent
scores.
The problem, however, is that the formula Toronto RAP used doesn’t match the formula
in Heidtke’s Report. In Heidtke’s report, if any of the scores in any of the four categories
match a control threshold (a predetermined low number), that “Poor” score overrides the
total.
The chart below3 is from Heidtke’s report; it identifies the control threshold for each
category, with examples.

3

 An Aesthetic Quality index for the Rouge River, 1996, Thomas Heidtke and and Eric Tauriainen, pg 528.
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Parameter

Control Threshold

Interpretation

Clarity

0

opaque appearance

Color

2

gray or black color

Odor

2

sewage or anaerobic smell

Debris

3

oil film, trash, or sewage

If the score for any one category is at or below the control threshold, that “Poor”
becomes the total score.
In Heidtke’s report, the control threshold is a crucial tool when using their methodology.
From the report itself:
The failure of any environmental quality Index to consistently flag the presence of
a limiting condition for a system under scrutiny is referred to as an "eclipsing
problem". In such cases critical information is hidden or lost within a simple index
value.4
The Toronto RAP report has an eclipsing problem. They have a limiting condition, but it
isn’t adequate. Here’s the exact description from the report on how AQI ratings are
treated.
If a sample was assigned a low score for one of the four endpoints it could not
attain an AQI value above 8. An AQI value of 9 or greater was considered
representative of excellent aesthetic condition, while samples with an AQI score
below 6 were assessed as poor and considered to have unacceptable aesthetic
condition.5
An AQI value cannot attain a value above 8, meaning that the total scores good be
“Good” or “Fair”, even when the Heidtke method would result in a “Poor” score. This is a
significant difference from Heidtke’s method and suggests that the RAP report scores are
higher (more positive) than they should be.

Waterkeeper’s data refutes the RAP study conclusions
Every Wednesday in the summer of 2017, Waterkeeper collected samples from the Inner
Harbour.

4

 An Aesthetic Quality index for the Rouge River, 1996, Thomas Heidtke and and Eric Tauriainen, pg 528.
 BUI Status Re-designation Report: Degradation of Aesthetics,  2017, Toronto RAP, pg. 7.

5
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We sampled three primary locations: Bathurst Quay (Portland Slip), Rees St. Slip, and
Marina 4 (near base of Lower Simcoe St.).
Whenever we sampled, we made environmental observations. Similar to the TRCA in
their observations, we checked for colour, clarity, odour, and debris. After tallying up all
the accurate data we have for these four categories, we have the following number of
separate observations to compare:
● Bathurst Quay: 12 observations
● Rees St. S
 lip: 10 observations
● Marina 4: 1 3 observations
These observations were made between May 31 and September 6 of 2017. With these
observations available for calculations, we applied the same scoring scale for each of the
four categories (between 0–10). We then tallied them up using the same AQI formula as
found in the Toronto RAP report. For good measure, we also added up the totals with the
control threshold in Heidtke’s Report. Here are the results:
Location

Ratings WITHOUT control
threshold

Ratings WITH control
threshold

Bathurst Quay

● 7 out of 12 came out
with a Poor rating.
● 4 came out Fair.
● 1 came out Good.
● Average rating of 4.96,
which is Poor.

●
●
●
●

10 out of 12 are Poor.
1 is Fair.
1 is Good.
Average rating of 2.38,
which is Poor.

Rees St. Slip

● 2 came out Poor.
● 8 c ame out Fair.
● Average rating of 5.97,
which is Poor.

● All 10 came out Poor.
● Average rating of 2.30,
which is Poor.

Marina 4

● 11 came out Poor
● 2 c ame out Fair.
● Average rating of 3.83,
which is Poor.

● All 13 came out Poor.
● Average rating of 1.54,
which is Poor.

Even without the control threshold, these results came out much lower on average than
those seen in the Toronto RAP report.

Page 20 of 22

Key infrastructure projects to address aesthetic problems have yet to be
completed
In the Toronto RAP report, there is blurb about “Wastewater Infrastructure
Improvements” in the section called “Ongoing Actions.” While it is encouraging that there
are plans in place to fix Toronto’s sewage problems, the projects that will have major
impacts on improving water aesthetics are not slated to be completed for at least another
decade.
The Wet Weather Flow Master Plan (WWFMP) is expected to help minimize sewage
pollution in Lake Ontario. But Phase 4 of this plan is not expected to start for another
twenty years. At best, it will be several years before the Toronto’s wastewater
investments lead to improvements to waterfront aesthetics.
It is important to keep the Aesthetics Impairment in place to help monitor and address
sewage pollution because the issues of unnatural colour, odour, debris, and turbidity are
separate from eutrophication and algae. The Eutrophication and Algae indicator cannot
reliably monitor improvements in aesthetics or resolve the issues identified in this report.
Until infrastructure improvements are completed, large volumes of sewage will continue
to flow into the harbour and city rivers. In order to track progress of infrastructure
improvements and validate their positive impact on Toronto water, the Impaired
designation needs to remain in place. Toronto should not receive recognition for
“achieving” a goal that simply hasn’t been met yet. Both Toronto and the RAP program
must be more transparent about what work is being done, when, and demonstrating that
restoration goals have actually been achieved. Without the accountability of the RAP
program in place, the city’s infrastructure investment promises may never be fulfilled.

REQUEST
In light of the above commentary, Waterkeeper recommends the following:
1. The RAP Steering Committee, provincial, and federal authorities leave the
“Impaired” designation in place for the Degradation of Aesthetics BUI until
Toronto’s sewage, debris, and plastics problems have truly been solved.
2. Programs be put in place to clean up sewage debris until infrastructure programs
have been completed and the sources of the debris are eliminated.
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3. When the designation is considered again in the future, a new study should be
conducted using the correct scoring methodology, at a more representative
selection of sites, and that third party aesthetic reports (e.g., 311 reports) be
included in the study.
Waterkeeper has no objection to narrowing the BUI “Impaired” designation to specific
locations on the Toronto and Region waterfront with chronic problems, including the
Inner Harbour, western shoreline, lower Don River, and Black Creek, provided that the
public should be given an opportunity to comment on a revised proposal. Similarly,
Waterkeeper has no objection to focusing restoration and protection programs in areas
where aesthetic issues are most acute.
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