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Re: Final Shortlist Report – Watershed Health Indicators Muskoka River Watershed Project  

We are pleased to submit the Final Shortlist Report for the Watershed Health Indicators – Muskoka River 

Watershed Project. The report summarizes the results of the shortlist survey and includes additional 

analysis to recommend a shortlist of indicators to monitor initially. Guidance on implementation of the 

shortlist is provided in a separate report. 

We thank you for the opportunity to undertake this work. We hope the report provides useful information 

as the District develops its approach to Integrated Watershed Management. 
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Per.  Hutchinson Environmental Sciences Ltd. 

Andrea Smith, Ph. D. 
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Executive Summary 

The aim of the Watershed Health Indicators Project was to build on existing information and studies to 

identify environmental and ecological metrics to monitor watershed health in the Muskoka River 

Watershed. Hutchinson Environmental Sciences Ltd. (HESL) completed the first phase of the project in 

September 2022 by developing a longlist of 29 indicators to monitor the health of the Muskoka River 

Watershed. Indicators were divided into those that address Ecological Status (including biological, 

chemical, and physical elements of the watershed; 14 indicators) and those that address Threats to 

Ecological Status (15 indicators), and included several sub-categories related to Water Quality, Water 

Quantity, Biological Condition (Aquatic and Terrestrial), Landscape Condition, Threats to Water Quality, 

Threats to Biological Condition, Threats to Landscape Condition, Climate Change, and Cumulative 

Effects. 

As part of the second phase of the project in 2023, HESL led the development of a shortlist of indicators 

to be monitored initially, with the intent to monitor more as resources and capacity allow. A survey was 

created to gather community input on what indicators from the longlist were considered high priority for 

initial implementation. Guidance from other jurisdictions, as well as feedback from scientists, and our own 

professional judgement, were used to finalize the shortlist to 18 indicators representing all sub-categories 

of the original longlist except threats to biological condition. 
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1. Introduction 

1.1 Background 

The District Municipality of Muskoka (the District) launched the Watershed Health Indicators Project in 

2022, as part of its Integrated Watershed Management (IWM) Initiative. The aim of the project was to 

build on existing information and studies to identify environmental and ecological metrics to monitor 

watershed health in the Muskoka River Watershed. Hutchinson Environmental Sciences Ltd. (HESL) 

completed the first phase of the project in September 2022 by developing a longlist of 29 indicators. The 

work involved the following components:  

 

• Review of existing knowledge of watershed health for the Muskoka River Watershed, 

• Review of indicators used in other jurisdictions, and  

• Consultation with local community members and scientific experts. 

The 29 watershed indicators were divided into two main categories: Ecological Status and Threats to 

Ecological Status (Figure 1). Fourteen indicators were identified under Ecological Status, representing 

several sub-categories: Water Quality, Water Quantity, Biological Condition (Aquatic and Terrestrial), and 

Landscape Condition. Fifteen indicators were identified under Threats to Ecological Status, representing 

the following sub-categories: Threats to Water Quality, Threats to Biological Condition, Threats to 

Landscape Condition, Climate Change, and Cumulative Effects. 

The results of the first phase of the project were summarized in a report (HESL 2022a) available on the 

District’s EnviroHub webpage1. The report provided guidance on how to monitor the watershed indicators 

and made a series of recommendations for their implementation. Among these was the recommendation 

that the longlist be narrowed down to a shortlist of priority indicators to be monitored initially, with the 

intent to eventually implement all indicators as resources and capacity allow. It was recommended that a 

standardized approach be used to develop the shortlist through consultation with the Community Round 

Table (CRT), local scientific experts, and other stakeholders, so that the shortlist addresses community 

needs, concerns, and priorities. 

 
1 Making Waves: Integrated Watershed Management Projects: 

https://www.muskoka.on.ca/en/environment/Making_Waves__Integrated_Watershed_Management_Projects.aspx#9-
Develop-watershed-health-indicators 

https://www.muskoka.on.ca/en/environment/Making_Waves__Integrated_Watershed_Management_Projects.aspx#9-Develop-watershed-health-indicators
https://www.muskoka.on.ca/en/environment/Making_Waves__Integrated_Watershed_Management_Projects.aspx#9-Develop-watershed-health-indicators
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Figure 1.   Longlist of 29 indicators.
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1.2 Measuring Watershed Health 

Watershed health refers to the ability of a watershed to support the natural features, processes, and 

conditions within its boundaries, including dynamic hydrologic and geomorphologic processes (within their 

natural range of variation), habitat of sufficient size and connectivity to support native species, and 

physical and chemical water quality conditions that sustain healthy biological communities (US 

Environmental Protection Agency [USEPA] 2022). Monitoring of watershed health assesses the current 

state of the system, identifies changes, and predicts risks, taking into consideration the effects of land 

use, climate change, and human activities (Ho et al. 2018). 

 

Indicators are often used to measure environmental conditions because they are simplified 

representations of more complex ecological states and processes that are difficult to quantify. Indicators 

can include physical, chemical, biological, and socio-economic attributes of the watershed which convey 

information on underlying ecological functions (Government of Alberta 2008). Indicators can be used to 

document baseline environmental conditions and track changes to those conditions over time (e.g., are 

they improving, worsening or stable) and space. Target values of indicators (or management objectives) 

can be identified, and progress toward achieving targets through stewardship and management actions 

can be evaluated. Indicators can also have threshold levels, that serve as early warnings of unwanted 

change that might warrant management action. According to the USEPA, effective indicators are ones 

that are measurable, comparable, consistent, and relevant to the ecosystem and issues of interest 

(USEPA 2021). In addition, indicators should  

 

• be easy to understand and readily available; 

• be reliable, providing an unambiguous cause and effect relationship between environmental 

stressors and ecosystem response; 

• be comprehensive, representing a range of physical, chemical, and biological attributes of the 

ecosystem; and 

• be cost-effective to monitor (Government of Alberta 2008). 

Indicators are typically selected to represent a range of watershed features (e.g., hydrology, physical 

habitat, water quality, biological communities) and watershed functions (e.g., base flow, flood storage and 

attenuation, temperature, nutrient cycling, species interactions), and to track human influence (e.g., land 

use, wetland alteration, invasive species introductions and spread, dam impacts, extent of impervious 

surfaces). Three types of indicators are generally considered: 

• Condition indicators, which address the state of the environment, including the quality and 

quantity of attributes, and the state of human and ecological health (e.g., water quality, 

biodiversity, riparian habitat), 

• Pressure indicators, which address natural processes and human activities that could negatively 

impact environmental conditions (e.g., soil erosion, climate change, urban development), and  

• Response indicators, which address actions to manage, mitigate, adapt to or prevent 

environmental damage (e.g., stewardship activities, education initiatives, municipal policy; 

Government of Alberta 2008). 
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1.3 Development of Shortlist 

The second phase of the Watershed Health Indicators Project was launched in 2023 to address several 

of the recommendations from the 2022 report. This report highlights the development of a shortlist of 

watershed health indicators. We began by collecting feedback on indicator priorities through a survey, 

then supplemented this information with guidance from other jurisdictions and our own professional 

judgement to narrow down the longlist of indicators. 

2. Survey 

We created a survey on SurveyMonkey® to canvass the CRT, local scientific experts, and other 

stakeholders on what indicators should be included in the shortlist. The survey consisted of a brief 

description of each of the 29 indicators, followed by four statements to be rated per indicator. The 

statements related to whether each indicator was a useful indicator of watershed health; whether 

measuring each indicator was a good use of resources, whether unwanted changes to each indicator 

could be addressed in the watershed, and whether unwanted changes caused negative ecological and/or 

socio-economic impacts. Respondents were asked to record their level of agreement with each of these 

statements on a scale of 1 to 5, where 1 is strongly disagree, 3 is neither agree or disagree, and 5 is 

strongly agree. Respondents also had the option to provide comments for each indicator.  An example of 

the survey set-up is illustrated in Figure 2. The full survey can be found in Appendix A. 
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Figure 2.   Example of survey set-up for total phosphorus indicator. 

The survey was anonymous; however, respondents were given the option of indicating their affiliation 

(e.g., CRT, Muskoka Watershed Council, Chamber of Commerce, cottager, year-round resident) at the 

end of the survey. 

Potential participants in the survey were selected in consultation with the District and included groups and 

individuals involved in the first phase of the project (developing the longlist) as well as additional contacts 

with scientific expertise on the Muskoka River Watershed. The survey was distributed by email to the 

CRT (42 members) as well as to 18 additional contacts representing academia, provincial government 

ministries (Ministry of Environment, Conservation and Parks and Ministry of Natural Resources and 

Forestry), the four local Chambers of Commerce (Bracebridge, Gravenhurst, Huntsville/Lake of Bays, and 

Muskoka Lakes), local land conservancy organizations (Lake of Bays Heritage Foundation and Muskoka 

Conservancy), Explorer’s Edge (the regional tourism organization), the Muskoka Watershed Council, and 

Friends of the Muskoka Watershed. Participants were given three weeks to complete the survey.  

Completed surveys were analyzed by first summing each individual respondent score for each of the 

statements per indicator, then summing these individual scores for an overall score per indicator. For 

example, for a particular indicator, if one person rated all four statements as agree, they would score a 
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total of 16 for that indicator (because agree is scored as 4). If a second person rated all four statements 

as strongly disagree for the same indicator, they would score a total of 4 for that indicator (because 

strongly disagree is scored as 1). Together, the overall score for that indicator would then be 20 for the 

two respondents (16 + 4). For each indicator, the highest individual score possible was 20 (a score of 5 

[strongly agree] for each of four statements, 5 x 4) and the lowest individual score possible was 4 (a score 

of 1 [strongly disagree] for each of four statements, 1 x 4). Appendix B provides a summary of scoring for 

survey statements. 

All comments from the surveys were recorded.  

2.1 Survey Results 

Seventeen responses were received. Four of these were omitted from the analysis because they were 

incomplete or filled out before a problem with the online survey was corrected (the problem prevented 

respondents from rating more than one statement per indicator). 

2.1.1 Survey Scoring  

The overall scoring of all 29 indicators ranged from 173 to 227. The top ten ranked indicators represented 

the following sub-categories from the longlist: Water Quality, Biological Condition, Landscape Condition, 

Threats to Landscape Condition, Climate Change, and Cumulative Effects (Table 1, Figure 2). 

Table 1.   Ranking of top ten indicators based on survey scores. Indicators that received the same score 

are grouped together. 

Indicator Score 

Percent wetland cover 227 

Riparian connectivity 

Muskoka River water quality 

221 

Total phosphorus 217 

Benthic macroinvertebrates 214 

Percent forest cover 213 

Percent land cover 212 

Percent forest interior 

Road density 

Habitat fragmentation 

211 
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Figure 3.   Distribution of shortlisted indicators from survey in relation to original longlist. Highlighted boxes (in green) were the top ten indicators 

selected in the survey. 
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2.1.2 Survey Comments  

Eight participants provided comments in their survey responses. Comments focused on a variety of 

general themes, such as ease and cost-effectiveness of using indicators, whether indicators were useful 

for addressing watershed vs. local scale issues, and the ability to determine the causes of any observed 

changes in indicators. Comments included recommendations for additional research on indicators, and 

recommendations for how (when and where) to sample indicators (Table 2). Full comments can be found 

in Appendix C. 

Table 2.   Summary of survey comments. 

Type of Comment Which Indicators  

Indicator is easy/inexpensive/cost-effective to monitor Water temperature, % Land cover, % Forest 

cover, % Forest interior, % Wetland cover, % 

Forested riparian zone, Tree photo archive, 

Calcium, Chloride, Road density, Habitat 

fragmentation, Time of ice on/off 

Indicator promotes citizen science/public awareness Benthic invertebrates, Time of ice on/off 

Indicator is useful in specific conditions or to track 

specific problems 

Brook trout, Calcium, Chloride, E. coli, Total 

suspended solids 

Indicator is a good integrator of watershed conditions Benthic invertebrates, % Forest cover, %  

Forest interior, % Land cover, Road density, 

Time of ice on/off, Muskoka River water 

quality  

Indicator is only useful if measured in concert with other 

indicators 

Total phosphorus, Water temperature 

Indicator can influence other indicators Dissolved organic carbon, Water temperature, 

Road density 

Unwanted change in indicator can be addressed locally Riparian photo archive, % Forest cover, % 

Forest interior, % Forested riparian zone, % 

Wetland cover, Calcium, Chloride, Riparian 

connectivity, % Land cover, Road density, 

Habitat fragmentation 

Indicator is complicated or labour intensive to monitor 

and/or interpret 

Water flow, Benthic invertebrates, Total 

suspended solids, E. coli, Tree photo archive, 

Riparian photo archive, Blue-green algal 

blooms, Species at risk, Invasive species 
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Determining causes of unwanted change in indicator can 

be difficult to determine 

Total phosphorus, Dissolved organic carbon, 

Brook trout, Tree photo archive, Total 

suspended solids, Time of ice on/off 

More research is needed (e.g., to confirm source of 

change or to understand extent of the problem in the 

watershed, or to determine how the indicator correlates 

with other indicators, or to determine appropriate 

sampling methods) 

Dissolved organic carbon, Dissolved oxygen, 

Soil acidity, Soil calcium, Road density 

Specific data collection protocols should be followed to 

measure indicator 

Total phosphorus, Dissolved oxygen, Water 

temperature, E. coli, Total suspended solids 

Indicator should be monitored in partnership with other 

organizations or as part of a research-level initiative 

Water flow, Blue-green algal blooms, Soil 

acidity, Soil calcium 

 

Participants also had several questions and additional comments about indicators, which we address 

below. 

1. Is 30 m the right dimension for % Forested Riparian Zone? Is it natural forest or natural 

vegetation? 

 

The 30 m width is the minimum natural shoreline buffer recommended by provincial and federal 

guidance for protection of watercourses, lakes, and wetlands (i.e., Ministry of Natural Resources 

2010, Government of Ontario 2009, 2010, 2017a, 2017b,  Environment Canada 2013), which are 

based on numerous scientific studies (e.g., Castelle et al. 1994, Zhang et al. 2010, Sweeney and 

Newbold 2014, and additional research reviewed in Beacon 2012).  

Conservation Ontario (2011) recommends that this indicator measure the amount of riparian zone 

that is forested, however, other natural vegetation could be measured as well, since all types of 

native vegetation (e.g., forbs, grasses, shrubs, trees) are beneficial along the shoreline.  

2. Is the amount of wetland an indicator of amount of overall intact habitat? 

Percent wetland cover does not necessarily equate to the overall amount of intact natural habitat, 

but as an important component of the natural mosaic of habitats, measuring how much wetland 

habitat remains in comparison to historic levels can provide an indication of the degree to which 

the landscape has been altered. 

3.  Doesn’t the health unit already measure E. coli when assessing beach health? 

The Simcoe Muskoka District Health Unit measures E. coli throughout the summer at designated 

public beaches. As an indicator of watershed health, E. coli could also be monitored at targeted 

areas along the Muskoka River. 
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4. For the Riparian Connectivity indicator, a better measure would be to evaluate the extent of 

shoreline connected to forest or other natural habitat by riparian vegetation. A 25 to 50 m ribbon 

of natural riparian habitat along the shoreline does not provide connectivity if it abuts a desert. 

Riparian Connectivity measures whether shoreline habitat is fragmented and is taken as the 

proportion of undeveloped shoreline 25 to 50 m inland. We agree that the connectivity of natural 

habitat in the surrounding landscape is also important, and this will be measured by the Habitat 

Fragmentation indicator. 

5. How will % Land Cover be measured? How will it be used? 

There could be several components to measuring this indicator, such as the amount of 

impervious area, the amount of vegetated area by vegetation type, the amount of disturbed area 

by type (e.g., residential, industrial, commercial). The information can be gained by using 

provincial geospatial data available through the Southern Ontario Land Resources Information 

System (SOLRIS). Percent Land Cover could be reviewed at regular intervals in the watershed to 

track changes to the proportions of different land cover (and thus to track habitat loss, 

urbanization etc.). For example, SOLRIS data could be evaluated every 5 years to determine if 

there has been a gain or loss in natural cover vs. urban cover or impervious cover.  

6. For Habitat Fragmentation, it is the distribution of patch sizes, not the % of area in patches > 200 

ha that is important to track. Where does the 200 ha patch size come from for this indicator? 

Habitat fragmentation (or the breaking apart of habitat) consists of four main effects on the 

landscape: (i) reduction in the amount of habitat; (ii) increase in number of habitat fragments, (iii) 

decrease in the size of fragments; and (iv) increase in the distance between fragments (Fahrig 

2003). Thus, a combination of metrics can be used to track habitat fragmentation (e.g., amount of 

habitat loss, number of habitat fragments, size of fragments, and distance between fragments).  

Generally, the larger the patch size the better for providing a range of biodiversity benefits. 

Federal guidance recommends that watersheds have at least one (and preferably several) forest 

patches at least 200 ha in area to maintain the long-term persistence of area-sensitive forest 

species, low-mobility habitat specialists, and species that are intolerant of human disturbances 

(Environment Canada 2013). If overall forest coverage is high in the watershed (e.g., >30-50%) 

then forest patch size may be less important, and many smaller patches closely spaced across 

the landscape may confer similar benefits. However, Environment Canada considers that multiple 

patches of a minimum 100 ha size each are required to maintain many biodiversity functions 

(Environment Canada 2013). For example, a study in the Severn Sound Area of Concern found 

that individual patches between 100 and 200 ha may support 79-87% of regional forest interior 

bird species, and that protecting several forest patches at least 200 ha would support 90-100% of 

the species (Environment Canada 2013). 

Fahrig (2003) suggests that measuring patch size as an indicator of fragmentation can be 

problematic, because both habitat loss and habitat fragmentation (independent of habitat loss) 

lead to smaller patches, and regions with larger patches tend to have more habitat. Thus, we 
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suggest that additional measures of habitat fragmentation be added to watershed monitoring in 

future to clarify whether observed changes are due to habitat loss, habitat fragmentation, or both. 

7. Time of Ice On/Off is one effect of climate change, but is it a good proxy of climate change? 

The timing of lake ice formation and breakup tends to be a good indicator of climate since it is 

closely linked to local air temperature (although other factors such as solar radiation, snow cover 

and wind also influence ice phenology). A recent study of 18 lakes across the Northern 

Hemisphere found that warmer local air temperatures and overall climate warming over the past 

200 years are the main drivers of later ice-on and earlier ice-off dates (Imrit and Sharma 2021).  

8. The Muskoka River Water Quality indicator sounds more like a description of a sampling design, 

not an indicator per se. We definitely need to be sampling the Muskoka River, but we need to 

know what data is sampled, where, when, and how. 

We agree that this indicator is not a conventional metric, but instead represents a sampling 

approach to provide a composite measure of water quality along the entire Muskoka River 

system. The establishment of long-term water quality monitoring of rivers in the watershed was a 

key recommendation of another IWM initiative project focused on identifying water quality 

indicators (HESL 2022b). That project found that sampling of stream and river systems was 

under-represented in the watershed. Sampling the length of the Muskoka River system could be 

used to track cumulative effects within the watershed and to identify areas where increased study 

and/or management may be required.   The specific parameters to be sampled, and the sampling 

design and methodology for monitoring the Muskoka River system will be determined in a 

separate report on the implementation of the shortlist. 

2.2 Survey Limitations 

The survey was intended to provide guidance on narrowing down the longlist of indicators to a 

manageable shortlist to be implemented initially. However, several caveats need to be considered relating 

to the validity of survey results. First, there was a low response rate to the survey (22%), which means 

that the results may not be representative of the views of the larger group invited to participate. Second, 

several members of the CRT expressed concern that the shortlist should be based on guidance provided 

by scientific experts, not from public feedback on preferences. Third, as discussed in the first phase’s 

report, Indigenous communities in the watershed should be consulted to seek their collaboration in 

identifying priorities and concerns for protecting watershed health, including the identification of indicators 

for monitoring.  

While the small sample size for the survey is not ideal, the information gained from the 13 participants is 

still useful in providing a general sense of  indicators considered high priority for monitoring among the 

surveyed group. Furthermore, scientific experts contributed to the survey, and to the identification of the 

longlist, which was developed through extensive consideration of scientific information for the watershed, 

consultation with local scientific experts, and jurisdictional review of approaches to measuring watershed 

health elsewhere in Ontario, Canada, and North America.  
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3. Guidance From Other Jurisdictions 

To finalize the shortlist, we supplemented survey information with guidance from other jurisdictions and 

our own professional judgement on indicators to monitor initially in the watershed.  

Jurisdictions we reviewed in the first phase of the project (e.g., Conservation Ontario [2011], Ottawa 

Riverkeeper [2019]) developed shortlists through consultation, and assessment of whether indicators 

• Were quantitative, 

• Were scalable (e.g., applicable to sub-watersheds as well as the entire watershed), and 

• Had long-term datasets available (to measure trends through time) or were feasible for long-term 

monitoring. 

Applying these criteria to the original longlist highlights indicators that are more appropriate to be included 

in the initial shortlist, and others that may require additional groundwork to implement, and thus may be 

more appropriate to incorporate into monitoring at a later date. For example, Tree Photo Archive and 

Riparian Photo Archive are qualitative measures of watershed health, and methods for documenting 

changes over time in these indicators still need to be determined. Brook Trout (presence/absence) is 

restricted to coldwater stream habitat (such as headwater tributaries) and thus may not be scalable 

across the entire watershed (i.e., if coldwater habitat is not present in all sub-watersheds). Determining 

methodology (for photo archives) and targeted locations (Brook Trout) for monitoring these indicators 

should be determined so that they may be implemented in future.  

Many of the remaining longlist indicators (i.e., related to water quality, threats to water quality, and climate 

change) are already measured through long-term monitoring programs underway in the Muskoka River 

Watershed (e.g., the District’s Lake System Health Program which monitors recreational water quality and 

benthic aquatic communities). While the frequency, timing, and spatial extent of sampling for these 

parameters may need to be modified to ensure extensive watershed-level coverage, it makes sense to 

piggyback on existing monitoring programs to continue collecting data on these indicators. Other 

indicators also have historical datasets available which can be used to track trends over time. For 

example, indicators related to landscape condition and threats to landscape condition can be measured 

retrospectively by using provincial geospatial data (e.g., the Ontario Land Cover Data Base, the Ontario 

Watershed Information Tool) and GIS layers available through the District’s GeoHub resources to monitor 

changes to natural and anthropogenic features, including wetland extent, forest 

afforestation/deforestation, habitat connectivity, and built-up areas (impervious/pervious). Most of the 

indicators could be monitored over the long-term, although two indicators, the number of species of risk, 

and the number of invasive species, are difficult to track in a comprehensive manner within the 

watershed. This is not to say that addressing these threats to biological condition is not important, but 

tracking changes in the number of species at risk and invasive species across the watershed may not be 

logistically feasible, and should be investigated in more detail.  

Benthic macroinvertebrates can be useful indicators of watershed health. However, because they are 

strongly influenced by surrounding habitat, it can be difficult to discern the impacts of stressors on their 

community structure, especially if impacts are not pronounced. In addition, taxonomic expertise is 

required to identify benthic macroinvertebrates for some of the biomonitoring indices commonly used to 
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track changes over time and space. We thus recommend that benthic macroinvertebrates only be used 

as an indicator if a point source discharge needs to be assessed. 

Based on these criteria and the survey results, we thus recommend that 18 indicators from the longlist be 

included in the shortlist of initial metrics to monitor (Figure 4, Table 3). We will provide additional guidance 

on implementation of the shortlist in a separate report. 
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Figure 4.   Recommended shortlist indicators (highlighted boxes in green) based on survey results and consideration of additional criteria. 
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Table 3.   Rationale for recommended shortlist. 

Indicator In Shortlist? Rationale 

Water Quality 

Total Phosphorus Yes Quantitative, scalable, long-term data available, 

already monitored by the District 

Dissolved Organic 

Carbon 

Yes 

Dissolved Oxygen Yes 

Water Temperature Yes 

Water Quantity 

Water Flow Yes Quantitative, scalable, feasible for long-term 

monitoring 

Biological Condition 

Benthic 

Macroinvertebrates 

Yes – for assessment 

of point source 

discharges 

Quantitative, scalable, long-term data available, 

already monitored by the District, but problematic if 

reference conditions are not well established 

Fish Species 

Richness 

No Methodology needs to be determined 

Tree Photo Archive No Qualitative, methodology needs to be determined 

Riparian Photo 

Archive 

No 

Brook Trout No Restricted to specific habitat (coldwater streams) 

Landscape Condition 

% Forest Cover Yes Quantitative, scalable, long-term data available 

through provincial and District GIS layers 

% Forest Interior Yes 

% Forested Riparian 

Zone 

No Overlap with Riparian Connectivity  
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Indicator In Shortlist? Rationale 

% Wetland Cover Yes Quantitative, scalable, long-term data available 

through provincial and District GIS layers 

Threats to Water Quality 

Calcium Yes Quantitative, scalable, long-term data available, 

already monitored by the District 

Chloride Yes 

Total Suspended 

Solids 

No Highly variable and site-specific 

E. coli No 

Blue-green Algal 

Blooms 

Yes Quantitative, scalable, feasible for long-term 

monitoring 

Threats to Biological Condition 

Species at Risk No Difficult to quantify at watershed scale 

Invasive Species No 

Soil Acidity No Methodology needs to be determined 

Soil Calcium No 

Threats to Landscape Condition 

Riparian Connectivity Yes Quantitative, scalable, long-term data available 

through provincial and District GIS layers 

% Land Cover Yes 

Road Density Yes 

Fragmentation Yes 

Climate Change 

Time of Ice On/Off Yes Quantitative, scalable, long-term data available, 

already monitored in the watershed  

Cumulative Effects 
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Indicator In Shortlist? Rationale 

Muskoka River Water 

Quality 

Yes Quantitative, scalable, feasible for long-term 

monitoring 

 

4. Conclusions 

The survey identified 10 top-ranked indicators (of the original 29), representing water quality,  biological 

condition, landscape condition, threats to landscape condition, and cumulative effects. This feedback was 

considered in conjunction with criteria used by other jurisdictions, and our professional judgement, to 

narrow down the longlist of indicators to a shortlist of initial metrics to monitor. Based on the survey 

results and additional criteria, we recommend that 18 indicators from the longlist be implemented initially, 

with the remainder to be incorporated into monitoring in the future. Guidance on implementation of the 

shortlist is provided in a separate report. 
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Appendix A.   Survey to Develop a Shortlist of Watershed Health             
Indicators
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Appendix B.   Scoring of Survey Responses 
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Appendix C.   Survey Comments    




