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EXECUTIVE SUMMARY
Shaws Creek Subwatershed covers an area of about 78 square kilometres, making up
approximately 9% of the total area within the Credit River watershed. The subwatershed
includes parts of the Town of Caledon, Town of Erin, Township of East Garafraxa, and the
Town of Orangeville, and supports the Village of Alton near where Shaws Creek joins the
Credit River.
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Shaws Creek is located in the rich rural headwaters of the Credit River. It is dominated by
agricultural fields over rugged, hummocky terrain in the far upper reaches of the watershed.
Unique topography and bedrock geology produce large amounts of groundwater in Shaws
Creek - one of the highest groundwater yields in the entire watershed - which in turn feeds
baseflow in the Credit River. This baseflow is critical for maintaining water quality in the
Credit River and diverse aquatic ecosystems. Shaws Creek supports several large and
significant wetland complexes, making up over 16% of the total area within the
subwatershed. These wetlands play a critical role in maintaining good water quality and
biodiversity in the subwatershed. Shaws Creek is one of the most productive brook trout
fisheries in the Credit River watershed, although there are signs that the fishery is declining.

AF

In partnership with local landowners, municipal staff and ministries, CVC has completed the
Shaws Creek Subwatershed Study. This report represents the last phase in the
subwatershed study series, preceded by the Background Report (2006) and the
Characterization Report (2012).
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The Subwatershed study process provides a mechanism for identifying and evaluating the
cumulative effects of land uses and practices on the environmental quality of the
Subwatershed. Completion of the Subwatershed Plan provides an environmentally sound
framework for planners and decision makers to evaluate the consequences of current and
future development scenarios in the context of the entire Subwatershed, and even the entire
watershed. This rounded approach is used to protect, maintain and/or enhance the
resiliency and sustainability of the Subwatershed.
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This Report provides the Impact Analysis, Management and Monitoring Plan and presents
the results and recommendations of the Shaws Creek Subwatershed Study. This will assist
CVC in moving towards the goals set for this subwatershed . The intent of this report is to
summarize the major findings of the Characterization Report, as well as present the results
of the Impact Assessment and the recommended Management and Monitoring Plans to
protect and enhance our resources for now and for future generations.
This Report represents one study that provides guidance and direction for future planning
and implementation of adaptive and mitigative measures. In addition to this study, the Alton
Village Study and Servicing and Settlement Master Plan, and the Source Water Protection
Assessments and Policies provides necessary direction on the protection of the
subwatershed. All of this work ensures the long term health of the Shaws Creek
subwatershed, which is essential to the health of the whole Credit River, the availability of
water and our health and well-being.
There are many opportunities and initiatives that can be taken to confront these challenges
head-on, and the Shaws Creek Subwatershed Study is an important part of that. Seven
broad categories of management approaches have been identified to overcome current and
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future challenges. These include aggregate, urban development, waste water treatment,
dams and online ponds, climate change, agriculture, and water takings.
This report has benefited from the local knowledge of our municipal partners in the
Township of East Garafraxa, Towns of Caledon, Erin, and Orangeville, Village of Alton, and
Region of Peel and the County of Dufferin.
The recommendations were developed by a committee of CVC staff and consultants, as
well as provincial, regional and local governments and area residents. The committee
included provincial staff from the Ministries of Municipal Affairs and Housing, Environment
and Climate Change, Natural Resources and Forestry and staff for each of the
municipalities.
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We thank committee participants, municipal leaders and community members for their time,
effort and energy. The recommendations will help protect the local land and waterways for
generations, while reflecting the needs and aspirations of the community.
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1.0 INTRODUCTION
1.1

PURPOSE OF PHASES II AND III

This report describes the second and third phases of the subwatershed study process for
Shaw’s Creek (Subwatershed 17). In this report, Shaw’s Creek Subwatershed is classified
based on a number of technical disciplines including fluvial geomorphology, fisheries,
hydraulics/hydrology, hydrogeology, terrestrial and water quality. Subwatershed objectives
within those disciplines are described. This report identifies the potential impacts of
different development scenarios on existing subwatershed conditions as well as provides
and evaluates management strategies and alternative solutions. A preferred solution is
identified including the roles and responsibilities of various stakeholders. Long term
monitoring goals for Shaw’s Creek Subwatershed are also described in this Report.

1.2
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This report follows the first phase of the subwatershed study process which identified
features, functions and linkages of the Shaw’s Creek Subwatershed. The Phase I report
entitled Shaw’s Creek Subwatershed Study – Phase I Characterization Report is available
under separate cover (CVC et al., 2012).
APPROACH
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The approach taken involves the classification of the subwatershed based on a number of
different technical disciplines. Using these classifications as well as specific objectives within
each of the disciplines, an impact assessment model that predicts changes from
hypothetical land use changes is developed. Potential changes in surface and groundwater
characteristics of stream systems can ultimately impact the biology of receiving streams.
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The impact assessment model utilizes a stress-response framework, which looks at possible
land use scenarios over time and the predicted accompanying changes to environmental
function. All predicted changes are measured relative to existing conditions. This concept
allows for sensitivity testing by assessing the component elements (hydrogeology,
hydrology, stream morphology, terrestrial, water quality/benthic and aquatics). Aquatic
resources are used as the ultimate indicator of productive aquatic health and overall health
of the subwatershed environment.
The approach also involves the development and evaluation of a number of potential
management strategies and alternative solutions. The process identifies a preferred
solution. An implementation plan and long term monitoring goals are included.
This report has been broken down into nine sections as follows:
Section 1 provides a brief introduction to Phases II and III of the subwatershed study
process and provides the connection to the background report and the Phase I study. Other
initiatives within the Shaw’s Creek Subwatershed are also described.
Section 2 provides a summary of the main findings of the background report and Phase I
study. A summary of subwatershed concerns from the initial project meeting is also
included.
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Section 3 describes the process and criteria used in the classification of the subwatershed
for a number of technical disciplines. An overall classification for the subwatershed and a
summary of characteristics are provided.
Section 4 describes the Vision and Goal statements developed by the study group.
Subwatershed objectives and targets within a number of technical disciplines are also
discussed.
Section 5 describes the impact assessment which looks at possible land use scenarios over
time and the predicted accompanying changes to environmental function within the
subwatershed.
Section 6 describes management options that allow for alternative ways of dealing with the
proposed land use changes.
Section 7 describes the implementation plan for the proposed solution. This plan includes
long term monitoring goals and future studies.

T

Section 8 provides a recommended monitoring plan to be followed

1.3
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Section 9 identifies recommended further studies.
CONCURRENT INITIATIVES

In addition to developing the Subwatershed Plan, there are four parallel studies on various
natural features and functions in the Subwatershed currently underway, or recently
completed, in or around Subwatershed 17 that influences this study. These include:
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Alton Village Study and Servicing and Settlement Master Plan;
Alton Millpond Rehabilitation;
Six Villages Community Improvement Plan;
Source Protection Plan (CTC); and
Headwaters Subwatershed Study (Subwatershed 19).
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It is important to this study’s validity that it is consistent with the background report, Phase 1
and with concurrent studies listed above. The following provides a brief overview of each of
these studies.
1.3.1
Alton Village Study and Servicing and Settlement Master Plan
The Town of Caledon, the Region of Peel and Credit Valley Conservation jointly began a
Servicing and Settlement Master Plan (SSMP) for the Village of Alton as directed by the
Town of Caledon Official Plan in response to the Region of Peel’s Water Protection Strategy
and Guidelines for the Provision of Communal Sewage Disposal Systems (CSDS). This
Village Study consists of a comprehensive process designed to address planning,
environmental and servicing implications of new development and the maintenance and
enhancement of the existing village in an integrated manner. The study approach consisted
of three distinct, but interrelated components; the Community Planning Component; the
Environmental Component; and, the Servicing Component. The intent of the study was to
examine water and wastewater infrastructure issues pertaining to the village and the study
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area. The study area included land surrounding the village to allow for the consideration of
broader issues such as the surrounding land uses, environmental features, and the location
of water and wastewater servicing infrastructure.
In 2008, a background report on the existing environmental conditions in the Alton area was
issued (Phase 1 Alton Village Study - Background Issues Report, Town of Caledon et al.,
2008). The Phase 2 study which discussed community planning and servicing alternatives
was concluded in 2009 (Phase 2 Alton Village Study – Alternative Scenario Evaluation,
Town of Caledon et al., 2009). The third phase of the study was not completed. Phase 2
identified three alternative scenarios for wastewater servicing for the Village of Alton: (1)
Update existing on-site private disposal systems and construct new on-site private disposal
systems for new growth; (2) Construct new communal wastewater system to service existing
and new residents; and (3) Construct new communal wastewater system to services new
growth and upgrade existing on-site private disposal systems. By evaluating the
alternatives against 15 set criteria, representing the areas of environmental, social/heritage,
technical and economic, scenario 3 scored the highest.
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Through further evaluation, and looking at relevant approvals and funding of the preferred
alternative, it was determined that the cost of installing wastewater treatment for the Village
of Alton is cost prohibitive. Furthermore, through the Caledon Village-Alton Water Supply
Schedule C Municipal Class EA, three test wells were drilled, but none were found suitable
to have adequate capacity. The Schedule C Municipal Class EA was closed in summer
2014 after a public information session held in Caledon to present the findings of the
groundwater exploration program.
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As part of the third phase, a draft Environmental Management Plan (EMP) was completed.
The EMP took into account the environmental constraints and opportunities of the area and
makes recommendations so that decisions and policy can be made to maintain
environmental and ecological integrity of the area. As well, the study identified a list of
potential new stormwater management facility and retrofit sites that, when implemented,
would assist in meeting the environmental objectives of the area. The EMP is a “road map”
for the implementation of stormwater management practices. The plan outlines the steps
which are necessary in order to implement the proposed measures together with a proposed
monitoring protocol.
1.3.2
Open Water Body Management
In Subwatershed 17 there are a number of open water bodies. Two of these, Alton Millpond
and Caledon Lake are currently undergoing different levels of work to mitigate existing
issues. The following provides greater detail.
Alton Millpond Rehabilitation
The Alton Millpond, located in the Village of Alton, was constructed 130 years ago to provide
power to run the woollen equipment in the adjacent mill. Today the Alton Millpond is a
historical feature that has deteriorated as a result of sediment build-up, infrastructure age
and a stormwater outfall to the pond. Safety related to flooding may also be an issue at the
historic dam. The Millpond represents a barrier to fish passage, disrupts natural stream
processes and is warming Shaw’s Creek water temperatures that is negatively affecting
habitat of this cold water fishery. In 2009, the Alton Millpond Rehabilitation Committee was
created in order to raise money and implement a plan to rehabilitate the Pond. The goals of
the rehabilitation project include: allow fish passage, improve water quality and natural
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stream processes, create a recreational amenity and if possible retain hydro-electric power.
The committee is composed of the owners, CVC staff, local residents, local businesses,
non-governmental organizations and the Town of Caledon. A master plan was developed
as a guiding vision for the rehabilitation project in April 2015. Since the completion of the
master plan the committee has established a not-for-profit status and are raising funds to
support the construction of the project.
Further information on this initiative can be found at: http://altonmillpond.org/
Caledon Lake
Caledon Lake is located in the mid reaches of Shaw’s Creek Subwatershed stream network
and is associated with a large Provincially Significant Wetland (see Figure 1.3.1). The lake
has privately owned seasonal cottages situated on the southeast corner of the lake built
within the floodplain. Since the homes are built at the edge of the lake, residents living at the
lake have had flood related concerns for many years.
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The Caledon Lake Company had long promoted the management or removal of a private
dam downstream in Shaw’s Creek to address flooding problems on the lake. MNR were
successful in removing this dam. Flooding problems are still reported such that the residents
are now focussed on vegetation removal in the outlet stream. Investigations by a consultant
hired by the Caledon Lake Company and CVC suggest that past removal practices and
dredging may have even aggravated the problem by increasing the width of the outlet
stream that encouraged more vegetation growth and sedimentation. This practice was not
sustainable and was considered to negatively impact fish habitat. This channel is also not
owned by the cottagers. As recommended by the consultant, the residents along with CVC
have constructed alternating sediment traps that can maintain flow velocities and induce
scouring. It is felt that a self-maintaining channel may result in the lowering of the channel
invert and thus water levels. The consultant recommended that channel is monitored to
ensure that recommendations are resulting in the predicted changes. The project was
implemented in 2009 through to 2011. The residents continue to harvest vegetation in the
fall on an annual basis in select areas of the channel, which results in a lowering of the lake
water levels.
The Caledon Lake Flood Damage area generally includes the (upstream) area from
Townline Road to the outlet of Caledon Lake (downstream). It should be noted that Shaws
Creek Floodplain Mapping (FPM) was updated in 2007 by Aquafor Beech Ltd (ABL) and the
flood elevations have been shown to increase (see Figure 1.3.1). Both the studies showed
that there are only minor changes of a few centimetres in flood elevations in the Lake areas
for various storm less frequent than the 1 in 10 year event. The flows have not changed
between the 2 studies.
Table 1.3.1 Flood Damage Summary Table for Shaws Creek
Storm
Flow
Upstream
Downstream Flooded
cms
El, m
El, m
Structures
Regional
48.1
446.21
446.19
66
100
16.7
445.47
446.46
31
50
14.9
445.41
445.40
31
25
13.1
445.34
445.33
27
10
10.7
445.23
445.22
22
5
8.6
445.13
445.12
9
2
6
N/A
N/A
N/A
SECNO
3.1
0.9

2007 FPM
Upstream
446.76
446.03
445.95
445.88
445.76
445.88
445.79
6546

2007 FPM
Downstream
446.74
446.00
445.92
445.84
445.71
445.60
445.44
3806

Note: This table is from Appendix E of the Shaws Creek Floodplain Mapping (2007)

4

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

Caledon Lake
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Cressview Lake

T

Second Lake

Figure 1.3.1 Regulatory Floodplain: Structures in Floodplain in upper part of Shaws Creek
Subwatershed

In addition, approximately fourteen (14) buildings are flood susceptible at the Regional flood
along Cressview Lake. For the five (5) year flood approximately 6 buildings along Cressview
Lake would be flood susceptible.
1.3.3
Six Villages Community Improvement Plan
In 2016, Town of Caledon Council approved the Six Villages Community Improvement Plan
(CIP). The CIP is a revitalization strategy for the communities of Alton, Caledon Village,
Cheltenham, Inglewood, Mono Mills and Palgrave. The CIP outlines recommendations and
financial incentive mechanisms for improving these communities based on visions, goals
and objectives specific to each community.
For the Village of Alton, in part the vision to is to have a community that is well-connected
through walkability and to the scenic natural heritage of the surrounding area. To achieve
this vision there are a number of recommendations including: (1) develop a streetscape
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plan; (2) develop design guidelines to assist with development, redevelopment and infill; and
(3) complete a drainage study to address flooding concerns.
The work completed through the subwatershed study and The CIP are complementary and
both aim to improve the community. Implementation of stormwater initiatives completed in
partnership between CVC and the Town of Caledon have begun to implement the
recommendations of both plans. Further information on these implementation initiatives can
be found in section 7.0.

T

1.3.4
Shaws Creek Floodline Mapping Study
As mentioned, Credit Valley Conservation retained Aquafor Beech Limited to establish
updated floodline mapping for Shaws Creek. The updated floodline mapping was completed
in 2007, previous to this the floodline mapping for Shaws Creek was completed as part of
the Ontario Flood Damage Reduction Program. Potential flooding of building structures is
predicted at several locations. Two structures are susceptible to flooding at the 100-year
event, 18 structures are susceptible to flooding at the 25 year event, and 19 structures are
susceptible to flooding starting at the 2 year event. Full details on the flood line mapping
study can be sourced from the Credit Valley Conservation.
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1.3.5
Source Water Protection Assessment
The Clean Water Act, 2006 and Ontario Regulation 287/07 identified the requirement to
undertake source water protection plans. Through source water protection municipal
drinking water sources must be assessed to identify threats to quality and quantity, assess
the level of risk and to put in place measures to eliminate or manage the threats. The focus
of this legislation is to protect existing and future municipal sources of drinking water. The
Credit Valley, Toronto and Region and Central Lake Ontario (CTC) Source Protection Plan
has been completed and approved by the MOECC.
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The Alton municipal supply consists of two wells (wells 3&4), which draw water from
confined surficial sand aquifers. Two former municipal wells (wells 1&2) in Alton were taken
off-line in 2010 due to elevated nitrates and chlorides, but serve as monitoring wells. They
will be decommissioned in the near future.
The Alton municipal wells (3 & 4) have significant groundwater quality threats. Figure 1.3.2
is from the Source Protection Plan (CTC Source Protection Region) and identifies the areas
where policies apply.
The Credit Valley, Toronto and Region, and the Central Lake Ontario (CTC) Source
Protection Assessment Report and Source Protection Plan were completed in 2015.
The Source Protection Plan applies immediately to all new threat activities, and includes
timelines for bringing all current threat activities into compliance with the SPP policies.
These threats have been identified through technical and scientific work described in the
Assessment Reports. Further detail on the policies can for the Subwatershed 17 area can
be found here: http://www.ctcswp.ca/protecting-our-water/the-ctc-source-protection-plan/.
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Figure 1.3.2 Approved Source Protection Plan Policy Areas (CTC Source Protection Region, 2014)
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1.3.6
Headwaters Subwatershed (19) Study
In 2006, CVC and its municipal partners initiated an update to the Headwaters
Subwatershed Study. The update was conducted through a four phase process, including
background report, characterization report, impact assessment report, and management
and implementation plan. The update was completed in 2016.
The Headwaters Subwatershed Study is a comprehensive management plan that addresses
the impact of urban development, increased groundwater pumping and climate change by
providing guidance for actions to protect the natural resources of the subwatershed into the
future, including its groundwater, surface water, natural heritage and fisheries.
In order to minimize impacts to neighbouring subwatersheds, including Subwatershed 17,
tools have been developed to guide decision making, including a comprehensive natural
heritage strategy, surface water retrofit strategy and a stream restoration strategy.
1.4

PUBLIC INVOLVEMENT

T

The involvement of the public is a critical part of the subwatershed study process as it is a
mechanism for the subwatershed study to benefit from local knowledge and for the public to
advise the development of the management plan as the Subwatershed study unfolds.

AF

The first public meeting was held on May 19th, 2005. This meeting introduced the
Subwatershed planning process, presented an overview of the study area and discussion
among the group resulted in an issues list. The following issues were identified as potential
concerns for the community










D

Water Quality

Political/environmental pressure to remove dams
Historical significance of Alton Dam and impact of retrofits/removals
on Village of Alton
Many of the dams may be in poor shape, but privately owned
Temperature impacts of dams on downstream reaches
Impacts of urbanization (siltation) on Caledon Lake wetland
Spreading sewage sludge on land
Amount of road salt, de-icers, sands used during winter
Golf courses – spraying pesticides and herbicides
Increasing water temperatures due to lack of riparian cover,
dams/ponds
Pollution from runoff from agriculture, development, septic systems
Golf courses – water taking
Subwatershed are headwaters – need to maintain baseflow
Water Bottling – in the future?
Old abandoned wells – sealed?
Current wells that are below standards (wellhead protection)
Lack of control over pit rehabilitation
Concern over use of closed pits for development instead of being
restored or reforesting
Removal of trees/woodlands/vegetation
Tree diseases and infections that threaten forest
Abundance of non-native fish in Subwatershed (i.e. perch,
smallmouth bass, rainbow trout, rock bass, pumpkinseed)
Soil erosion downstream of Caledon Lake

R

Dams

Water Quantity

Aggregate Development










Fish





Other



Vegetation
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Questions the group
would like to have
answered












Haven’t set enough land aside for future parks
Education needed on Subwatershed
Illegal garbage dumping – need plan for public education & outreach
Need to consider relationships outside of Shaws Creek (including
watershed & municipalities)
Need to consider Greenbelt legislation and Moraine
Invite local councillors to champion the plan – invite to meeting &
Caledon Environmental Advisory Committee (CEAC)
Winter time use (snowmobiling) – trails
Need expert science to back up the plan
West Nile virus
How many abandoned pits are there in the Subwatershed?
Status of the aggregate development in the Subwatershed? What
are the rehabilitation plans?
What the effects of these pits on the water? Drainage
Who is responsible for the mill pond in Alton?
What kinds of crops are being planted? Genetically Modified
Organisms (GMO)? Pesticides to support?
What is long-term water quality?
What is long-term wildlife habitat?

T
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On June 15, 2005, CVC made a visit to the Alton Public School as part of the education and
outreach portion of the Shaws Creek Subwatershed Study. A short presentation to 130
students and teachers from Kindergarten to Grade 6 focused on what a watershed is and
why we need to care for it. Students were then asked to give their perspective on their
hopes for the future of Shaws Creek through an assignment in drawing or writing.

R

On July 13, 2005, CVC made a similar presentation to the residents of the Pinnacleview
Retirement Community in Alton.

D

The second public information meeting was held on September 19, 2005 and included a bus
tour with the Technical and Steering Committees. The bus tour provided an opportunity to
discuss issues, concerns and to network amongst the groups. Technical Committee
members provided a running commentary on the natural features along the tour route and
issues and questions were discussed throughout the tour.
On July 30, 2009, CVC and AECOM presented the results of the Phase 1 Characterization
Report along with an overview of what was to be completed as part of the Phase 2 Impact
Assessment Study. The presentation was made at a Public Information Meeting for the
Alton Village Study. This gave the public an opportunity to comment on the results of Phase
1 and to provide input into Phase 2.
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2.0 SHAW’S CREEK SUBWATERSHED, CONDITIONS
SUMMARY, CONCERNS
2.1

SUBWATERSHED CONDITIONS

T

In January 1992, Credit Valley Conservation (CVC) in concert with all member municipalities
and the Ministries of Natural Resources (MNR) and Environment and Energy (MOEE),
completed a watershed management plan titled Credit River Water Management Strategy
(CRWMS), Phases I and II. These studies evaluated the present and future state of the
Credit River Watershed with respect to its overall health (e.g., flooding, erosion, base flows,
surface and groundwater quality and quantity and the natural environment). The results for
the future scenario indicated that with the ever increasing pressures for development and
resource use, the impacts to the subwatershed, if not managed properly, will be irreparable.
The study recommended that the entire Credit River Watershed be subdivided into 20
subwatersheds and that plans be prepared in order to properly manage the health of the
watershed.

AF

The Shaw’s Creek Subwatershed (Subwatershed 17) is the subject of study in this report. A
number of issues have triggered the need for a comprehensive study of the environmental
features and functions of the subwatershed. Key triggers include the presence of aggregate
extraction in the area (and the potential for further industrial development), increasing
pressures from land development, and a large number of active agriculture areas. This
subwatershed study is one of the last remaining subwatershed studies to be completed
within the Credit River Watershed.

R

Shaw’s Creek Subwatershed, at approximately 72 sq. km in area, is the fourth largest
subwatershed in the Credit Valley Watershed. The subwatershed has rolling and hummocky
terrain which is characteristic of a headwater area. Shaw’s Creek itself joins the Credit River
within a large forested area called Alton Grange in the Village of Alton.

D

The landscape largely reveals natural and rural settings (agriculture), although some more
urban development has been occurring, particularly in the Town of Orangeville (see Figure
2.1.1 for existing land use). There is also increasing pressures from the aggregate extraction
industry. A number of gravel pits and quarries currently exist with the potential for further
development.
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Figure 2.1.1 Existing Land Uses
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In the first stage of the study process, a background report entitled Shaw’s Creek
Subwatershed Study – Background Report, was developed to summarize existing available
data and information applicable to the Shaw’s Creek Subwatershed. Any gaps where
information was lacking were also identified.

AF
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The Phase I report followed the background study by identifying features, functions and
linkages of the Shaw’s Creek Subwatershed and filling in the gaps identified. Through this
study it was found that Shaws Creek supports several large and significant wetland
complexes, making up over 16% of the total area within the subwatershed. These wetlands
are supported by the significant baseflow in Shaws Creek and serve a critical role in
maintaining good water quality and biodiversity in the subwatershed. Shaws Creek has
historically been one of the most productive brook trout fisheries in the Credit River
Watershed, although there are signs that the fishery is declining in quality. Challenges
facing the fishery in Shaws Creek include a lack of riparian and forest cover and the
presence of several dams along the Creek, all of which degrade water quality and reduce
habitat. Subwatershed 17 is an area of rich groundwater recharge due to its location and
surrounding geology. The level of recharge allows for extensive baseflow discharges to the
tributaries of Shaws Creek, ensuring that a large quantity of high-quality coldwater aquatic
habitat is available. The stable baseflows have also helped to maintain a healthy water
quality throughout the surface water conveyance system. Restoring the natural forests of the
subwatershed and mitigating the impacts of dams will be an important goal to improve the
overall health of the ecosystem within the Management component of the study.

R

Within the subwatershed area, there is a high prevalence of agricultural areas. These
agricultural lands have ensured that the majority of the first and second order tributaries
have been maintained. However, some areas have experienced elevated levels of
phosphorus and bacteria. No harsher contamination typically associated with urban
development was found. Several significant terrestrial habitat corridors have also been
maintained with the agricultural lands, as the marsh and wetland areas are unsuitable for
development.

D

While the overall health of the subwatershed is good, there has been evidence of negative
impacts from urban development around Orangeville and Alton. Water quality monitoring
upstream of Caledon Lake has indicated high levels of metals (usually associated with
urban development) when compared with other locations within the subwatershed. As well,
high levels of turbidity have been identified associated with stormwater management in
Alton. There is also a trend of increasing chloride levels at many monitoring locations, which
is associated with human activity. Fish health varies across the subwatershed from excellent
in some of the headwaters to poor health associated with dams; however, as mentioned fish
health has been found to be decreasing. Overall trends in water quality have been found to
be decreasing. Local benthic communities have yet to be affected by these water quality
issues. To address this further, increased monitoring is required to determine mass loadings
and potential contaminant sources.
Caledon Lake and Second Lake are naturally occurring lakes, while other wetland or open
water features were formed as a result of peat extraction at Cressview. Several
impoundment features were created with dams and are associated with disruptions to fluvial
processes, increased water temperature and barriers to fish passage have been identified
which disrupt the natural function of the subwatershed (see Figure 2.1.2). These
impoundments may also pose safety and flooding concerns. Methods to mitigate the
impacts the artificial impoundments need to be considered.
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The geological composition of Subwatershed 17 is favourable for maintaining healthy
coldwater aquatic habitat. Future development strategies, particularly within the aggregate
industry, need to be directed toward the protection of the groundwater recharge
characteristics of the subwatershed.
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Figure 2.1.2 Large Water Bodies
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2.2

SUBWATERSHED CONCERNS

A meeting was held on June 19, 2007 to discuss current conditions and known issues with
Shaw’s Creek Subwatershed as well as to determine current and future land use options
and potential impacts. The meeting attendees included a number of Credit Valley
Conservation Authority staff, representatives from the Towns of Erin and Caledon, and other
members of the study team. The concerns and issues that were identified within the
subwatershed include:



Public Concerns





Geomorphology



Potential for online dams to impact sediment transport. The physical geography of
the area means sediment transport is already variable with areas of aggregation
and degradation.
The west side of the subwatershed has many modified channels that act as drains
for agricultural lands.
Many areas of passive agriculture and variable areas of active agriculture exist.
Potential for riparian buffer to be impacted within active areas. Straightened
channels and tile drains exist.

R



T



Garbage dumping in Orangeville, including animal carcasses, could lead to
contamination of Caledon Lake.
The Caledon Lake Company raised concern as their drinking water is from
Caledon Lake.
Public would like to preserve and protect local wetlands.
Alton Millpond:

Concern about sedimentation, aesthetics, incorporating a
community feature (private property owners on Alton Pond may
oppose).

Ministry of Natural Resources would like to take pond offline.
Millcroft Inn would like to expand, but requires a communal sewage system in
order to do so, possibility of incorporating a pond as well.
Pit rehabilitation needs to be enforced and there is concern over use of closed pits
for development.

AF



The Shaw’s Creek Subwatershed falls within the new Ontario Greenbelt which has
designated growth and development areas
The Ministry of Natural Resources shows more potential for aggregate industry in
Caledon than shown on Caledon issued maps.

D



Planning





Groundwater



Natural
Environment




The groundwater conditions of the subwatershed are only known from previous
background studies, no new sampling was completed for this study
Groundwater contaminant concerns include:

High total dissolved solids (TDS).

High iron levels.

High chloride levels near Alton, possibly from use of road salt.

High nitrate levels reported in some wells (wells now closed).
Bedrock aquifer highly susceptible to groundwater quality issues (wider system).
There are few natural areas and few linkages (i.e. riparian buffers) within
subwatershed.
Concern for protection of unique plants and flora especially within wetland bogs
(i.e. Caledon bog).
Concern for loss of rare species due to potential of aggregate industry to lower
groundwater table (i.e. reduce bog habitat).
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Aquaculture



Ponds


Future Land Use




Recreation

Ministry of Natural Resources encouraging taking ponds offline.
Dam removal initiatives:

Remove dam in a way that keeps sediment in place.

Create channel and rocky ramp.

Staged release of water in reservoir.

Excavate new offline pond.

Introduce bottom draw and fish ladder to mitigate impacts of
current structure
Land within subwatershed does not have a great potential for growth (both
population growth and agricultural land development)
Possible expansion in water taking; Area golf courses are not permitted to develop
in Greenbelt areas designated as agricultural lands, but are permitted in areas
identified as protected countryside.
Recreational areas found within Shaw’s Creek Subwatershed include:

Alton Grange hiking trails

School board outdoor education center

Other areas affiliated with the Credit Valley Conservation
Authority

R

Concerns with Greenbelt classifications impacting close out plans.
Settlement opportunities would have to be classified as “grandfathered”.
Alton Sand and Gravel – close out plans would need to include more
environmental restoration due to wetlands on site, no future development planned.
Abandoned aggregate pits currently exist in East Garafraxa.



D

Aggregate Pits





Caledon Lake believed to be currently stocked by fish farm in Erin – Ministry of
Natural Resources opposes action

T

Fisheries

Shaw’s Creek is considered an impacted coldwater system.
Online ponds – Dam mitigation or removal would be of benefit as Caledon Lake
and other ponds have increased temperature downstream and some barriers to
movement.
Concern with riparian impacts and the potential effect on temperature and habitat.
Concern with septic systems on water quality.
Concern with impact of water taking levels.

AF
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3.0 SUBWATERSHED CLASSIFICATION
3.1

INTRODUCTION

This section classifies specific reaches (see reach breakdown in figure 3.1.1) within the
Shaw’s Creek Subwatershed based on a number of technical disciplines including fluvial
geomorphology, fisheries, terrestrial, water quality (temperature, chemistry and benthics),
hydrology/hydraulics and hydrogeology characteristics. Within each discipline, the specific
classification method used is described and definitions are provided. Characteristics of the
subwatershed are presented and the subwatershed is classified within each discipline. An
overall classification is included as well as a summary of the characteristics used in the
classification process.
The subwatershed classification process is described in two comprehensive tables: the
Reach Condition Table (Appendix A) and the Reach Potential for Restoration Table
(Appendix B):

T



The Reach Condition Table describes each reach of the Shaws Creek system
(according to the reach limits established in the Phase I Report) in terms of their
condition in geomorphology, hydrology/hydraulics, hydrogeology, terrestrial, water
quality and fish habitat.
The Reach Potential for Restoration Table describes each reach according to the
anticipated potential and benefit of restoration in each of the technical disciplines.

AF
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When considered jointly, the tables provide a context by which management targets and
indicators can be established for the subwatershed (Chapter 4) and future scenarios for the
subwatershed (e.g., land use changes, enhancement of natural areas, mitigation of existing
impacts) can be developed and assessed (Chapter 5).

17
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Figure 3.1.1 Stream Reaches
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3.2

HYDROLOGY/HYDRAULICS

The hydrologic and hydraulic classification of the Shaws Creek network included in the
Reach Condition Table (Appendix A) focused primarily on the hydraulic conveyance of the
reaches and the connectivity of the reaches to headwater areas/function. The hydraulic
conveyance of the reaches was assessed through the determination of the storage per
stream length for various discharge levels, based on a hydrologic model developed for
Shaws Creek subwatershed. The connectivity to the headwater function was determined
qualitatively based on the reach location within the subwatershed and the characterization of
other technical disciplines, including hydrogeology and geomorphology.
This classification method divides the subwatershed into two kinds of reaches: those with a
high conveyance but low connectivity to a headwater function; and those with a low
conveyance but a high connectivity to a headwater function:

AF



Those reaches that are upstream of Caledon Lake have a low conveyance and high
connectivity to headwater functions; in addition, Reach 33 (R33) and Group Drainage
Feature 33 (GDF33), located in the Alton-Hillsburgh Wetland Complex are included in
this category.
Those reaches that are downstream of Caledon Lake, or on tributaries of Shaws Creek
that join downstream of Caledon Lake (except Reach 33 and Group Drainage Feature
33), have a high conveyance and low connectivity to headwater functions.

T
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These classifications generally describe the hydraulic form and function of the reaches, for
use in determining the potential for restoration and in forming the classification of the other
technical disciplines. Overall, the majority of reaches in the Shaws Creek Subwatershed
were determined to be in good condition, except for the Alton Millpond (R5a), Millcroft Inn
Pond (R5a), Cedar Falls Pond (R7a/b) and R25 (including the Pond 4 – The Pits). The
ponds were determined to be in poor hydraulic condition due to the impact of the dams at
the ponds which are contrary to the natural hydraulic function of a creek system. Note that
the hydraulic reaches in poor condition do not include Caledon Lake which is a natural pond.

D

The assessment for hydraulic restoration potential, that is the potential to restore flow and
flow related processes, included on the Potential for Restoration Table (Appendix B)
determined that there is an overall low potential for hydraulic restoration in the Shaws Creek
Subwatershed. This is largely due to the generally good condition of the stream network with
respect to hydraulic conveyance and connectivity to the headwater areas. However, two
reaches were identified as having a high potential for restoration: R5a and R25. R5a is
located in the Village of Alton, and includes the Millcroft Inn Pond and Alton Millpond, which
were areas identified as being in poor hydraulic condition. R25 is located upstream of the
southern-most Cressview Lakes, a series of finger ponds; this reach was also found to be in
poor condition. The potential for restoration in these areas is related to the potential to
mitigate impacts associated with the ponds and dams and restore a natural hydraulic
function to the creek system.
In addition to this work, floodplain mapping for Shaws Creek was carried out by Aquafor
Beech Ltd. in 2007. The model results (for the 2007 Shaws Creek FPM by Aquafor Beech
Limited) were reviewed to assess the hydraulic performance of the culvers and bridge
structures. A summary of flood elevations at each structure and frequency with which the
road and railway are predicted to flood is provided in Table 5.2 of the 2007 ABL FPM
Report. The modeling results may be considered conservative since storage was not
accounted for behind any of the structure and un-attenuated flows were used throughout the
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models. Therefore the true frequency at which the culvert and bridge structures experience
flooding may actually be less than the values estimated.
Potential flooding of building structures is predicted at several locations:








Shaws Creek (Main Branch)
On the upstream side of the CNR Line, approximately 3 residences are susceptible
to flooding due to backwater at these structures starting at the 25 year event.
Approximately 13 residential buildings are susceptible to flooding at Queen Street
West starting at the 25-year event.
1 residential building is susceptible to flooding at the south east corner of Shaws
Creek Road and 27th Side Road starting at the 100-year event.
On the downstream side of Cedarfalls dam, approximately 2 residences are
susceptible to flooding starting at the 25 year event.
1 residential building is susceptible to flooding at 4th Line West starting at the 100year event.
Approximately 18 cottages and/or seasonal structures are susceptible to flooding
starting at the 2 year event for some houses.
1 residential building is susceptible to flooding at 17th Line starting at the 2-year
event.

T
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For further information on the floodplain mapping, please refer to Shaws Creek Floodplain
Mapping by Aquafor Beech Ltd. (2007).
Lastly, in 2005 The Planning and Engineering Initiative Limited (PEIL, 2005) conducted an
inventory of CVC dams which found 31 minor structures in Shaws Creek Subwatershed.
Two (2) minor ponds located on CVC property were investigated and it was determined that
there are no structures associated with the ponds.

HYDROGEOLOGY

D

3.3

R

Major dams located in Shaws Creek Subwatershed are Orpen Lake Dam, Western Rubber
Co Dam, Millcroft Inn Dam and the (Name Unknown) Dam on Cedar Falls Farm.

The Shaws Creek Subwatershed Reach Condition Table (Appendix A) provides a
subjective rating regarding existing hydrogeologic conditions and processes at the stream
level, linked primarily to stream ecology and overall “health”. Considerations include:
observed discharge; predicted potential discharge (based on modelling results); fisheries
classifications (cold water habitat, etc.); and, reported fish community type. For example,
where groundwater discharges are observed to be “high”, and a coldwater fisheries habitat
exists (based on stream conditions and observed fish community), a reach is classified as a
“medium to high” overall hydrogeologic condition rating. Where groundwater discharge is
observed to be low or non-existent and fisheries habitat is classified as warm water, the
overall rating is “low”. In this way the rating reflects the groundwater contribution (or linkage)
to the stream condition, and does not reflect any “value” attributed with the various
ecological conditions. Detailed summaries are provided on a reach by reach basis within the
table.
In general, consistent with the hydrogeologic characterization of Shaws Creek, much of the
creek is classified with a “medium to high” hydrogeologic condition. This reflects the
observed extensive baseflow, productive fisheries and healthy water quality within the creek.
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In terms of the overall subwatershed, this also reflects a linkage to areas of high recharge
and groundwater contributions from adjacent subwatersheds.
3.4

TERRESTRIAL

Reach Condition
The lands associated with riparian systems provide many ecological and hydrologic
functions, such as, water conveyance and storage; energy, sediment and nutrient pathways;
and habitat and corridors for fish and wildlife, that are critical to maintaining a healthy and
sustainable watershed. In our agricultural and developing landscape, habitat loss and
fragmentation are the most significant threat to the biodiversity and sustainability of our
ecosystems and the Credit River watershed. Riparian areas are essential for establishing
connectivity for a natural heritage system through this fragmented landscape. As part of a
natural heritage system, these riparian areas function to connect habitat fragments to
promote more complex and diverse ecological interactions between these fragments.

T

The effective widths of natural riparian vegetation buffers vary depending on the
characteristics of the watercourse, soil type, slope, adjacent land uses and the species that
use them. As a result, no one width of riparian buffer will protect all riparian features and
functions.

R
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The sufficient riparian buffers should be wide enough to protect and enhance aquatic habitat
by regulating water temperatures, adding essential nutrients, removing sediment and
excessive nutrients, and facilitating wildlife movement along the watercourse. A review of
scientific literature conducted by the Environmental Law Institute (2003) found that the
literature recommended buffer widths ranged from one meter up to 1600m, with 75 percent
of the values extending up to 100m. Environment Canada’s review produced similar results
finding that the literature recommended a wide range of buffer widths depending on the site
characteristic and the intended function of the corridor. Environment Canada’s “How Much
Habitat Is Enough” (2004) recommended guideline is a minimum 30m wide naturally
vegetated adjacent-lands area on each side of the watercourse.

D

For the purpose of assessing stream health from a terrestrial perspective, the riparian
corridor includes the 100m of land adjacent to all aquatic features (watercourses, ponds and
lakes) based on the majority of the scientific literature which indicates that 100m wide
buffers are sufficiently wide enough to protect and maintain most hydrologic and ecologic
functions, including wildlife habitat and migration. Small tributaries were buffered by 50m on
both sides of the feature for a total corridor width of 100m. A 100m buffer was placed on all
large rivers, ponds and lakes as the width of these features would act as a barrier to some
species and preclude them from being able to access lands on the other side of the feature.
The health of the stream reach or corridor is based on assessment of three attributes: the
intensity of land use impacts, the significance of the corridor connectivity, and the presence
of urban development and roads.
The assessment of land use impacts is based on the evaluation of the level of impact that
the land uses contained within the riparian corridor will have on movement of wildlife and
buffering. Each land use type has been assigned a rank and a score based on the level of
disturbance associated with each on the natural vegetation patterns and the ability of wildlife
to utilize the corridor. Natural areas have been determined to have no negative impacts on
the movement of wildlife and buffering; therefore, are assigned a score of zero (0).
Inversely, intense land uses such as urban development, rural development, intensive
agriculture, and active aggregate have been assessed to have significant impact on the
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reaches ability to support hydrologic and ecologic functions and are subsequently assigned
a score of three (3). Moderate or low intensity land uses (e.g. inactive aggregate, manicured
open space, non-intensive agriculture, wet meadows) are assigned a score of two or one,
respectively. The process for assessing the land use impact on a riparian corridor reach is to
calculate the percentage of each level of impact contained within the corridor and multiply
the percentages by their corresponding impact score. Then the sum is calculated to derive
a total score for that particular corridor or reach. For example, an entirely natural corridor
would score zero, whereas a corridor that is completely under intense development would
score three.
The significance of the corridor connectivity is determined by identifying the conservation
priority of the natural areas (as determined in Phase 1 of the Subwatershed Study) to which
the corridor connects. Corridors that link to high priority areas are likely to support more
significant hydrologic and ecologic functions, and are therefore scored higher.

T

The assessment of the presence of urban development and Roads accounts for the barrier
or biological sink effect that urban development and road will have on wildlife due to
increased disturbance, predation, habitat fragmentation and road mortality. Stream reach
health is therefore based on the composite score of these three measures.

D
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Generally, most of the reaches in the Shaw’s Creek subwatershed are assessed to be in
Excellent to Fair condition. The highest quality reaches correspond to sections of Shaw’s
Creek that pass through the large natural areas that are associated with Alton-Hillsburg and
Caledon Lake Provincially Significant Wetland Complexes. The north and western portions
of the subwatershed are dominated by agriculture due to the fertile and well drained soils. In
this area, natural areas are small and isolated fragments of woodland and wetland. The
watercourses that flow through the area have little to no natural vegetation. As a result, the
condition of these reaches are considered poor to very poor, particularly Reaches R15, R17,
R18, R19, R21. Urban development associated with the Town of Orangeville and the Village
of Alton has a negative impact on the reaches within their boundaries, including Reaches
GDF22d, R22d, R24b and R5a. Reach R5a is located in the Village of Alton and is affected
by two ponds and the adjacent development. The most significant feature impacting Reach
GDF22d is the Orangeville By-pass which functions as a barrier and may result in high road
mortality for wildlife.
Site and species specific details are essential to ensure that corridors are designed
adequately to ensure the long-term sustainability of the Shaw’s Creek subwatershed.
Potential for Restoration
Restoration potential has been determined based on two of the measures that were used to
assess Reach Condition (above). These measures include land use impacts, and the
significance of the corridor connection. The restoration potential of reaches was classified
from high to low. Reaches that lack natural vegetation and connect to high priority natural
areas are considered to have high restoration potential. Reaches that already contain a high
percentage of natural vegetation, reaches that connect to low priority natural areas, or
reaches that do not connect to any natural area are considered to have low restoration
potential.
Based on this assessment the reaches with the greatest restoration potential are associated
with four ponds: McCallum’s Pond (Pond 3), Alton Millpond (Pond 5), Millcroft Inn (Pond 7),
and Cedar Falls Pond (Pond 2) (see Figure 2.1.1) ). Many of these ponds are the result of
dams or berms constructed along Shaw’s Creek and its tributaries. Restoration of these
sites could include barrier removal or stream by-pass which could provide an opportunity to
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restore natural wetland functions, enhance terrestrial vegetation, enhance the biological
diversity of the area, improve fish and wildlife corridor functions and restore hydrologic
function. The Alton Millpond and the Millcroft Inn pond reaches are of particular strategic
importance because these reaches function as a critical corridor or linkage between the
headwaters of Shaw’s Creek and the main branch of the Credit River. The restoration of the
reaches could significantly enhance the function of the Shaw’s Creek and Credit River
natural heritage system. Historically, agricultural land use practices have removed natural
vegetation along watercourses in the western portion of the subwatershed. It is
recommended that CVC and municipalities implement a stewardship program to work with
landowners to restore of natural vegetation along reaches R15, R17, R18, R19, and R21.
The restoration of natural vegetation along these reaches would help to improve
geomorphology, water quality, fish habitat, connectivity, and wildlife habitat function of the
headwaters of the Shaw’s Creek subwatershed. Reaches GDF22d, R22d, R24b lack natural
vegetation due to urban development.
3.5

FLUVIAL GEOMORPHOLOGY
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Classification with regards to geomorphology was based on five subcategories: stream bed
type, stream channel type/definition, riparian condition, presence/absence of sediment
barriers and sediment supply/deposition/transport. The data for each subcategory was
derived from rapid field assessments. Stream bed type refers to the type of sediment on the
channel bed, and is an indicator of the flow regime and sediment supply of the reach.
Stream channel type/definition is an indicator of the type of channel, and whether or not the
channel is well defined, poorly defined, a wetland, heavily vegetated, etc. Riparian condition
describes the streamside vegetation and is an indicator of channel health and habitat
conditions. Riparian vegetation is also associated with different channel dimensions and
sediment transport regimes. The presence or absence of sediment barriers refers to
structures such as dams, weirs or ponds, which alter the natural pattern of sediment supply,
transport and deposition within the creek. This affects not only the individual reach, but the
entire channel, and can create barrier-induced areas of alteration within the channel.
Finally, sediment supply/deposition/transport refers to the phase of sediment transport that
is currently occurring in the reach, and is an indicator of aggradation or degradation within a
reach. The physical processes at work in the channel are important in terms of habitat
quality and potential impact on infrastructure, among others. After evaluating each of the
conditions, an overall condition index is determined, which is an indicator of the sensitivity of
the channel.
The geomorphic conditions are summarized for each reach in Table 3.5.1 (refer to the reach
locations map below the table). The overall geomorphic condition index describes 10% of
the reaches as being “in transition”, or, in other words, highly sensitive. These reaches are
typically located at the downstream end of the drainage network and are associated with a
sediment transport regime. 15% of the reaches are considered to be “in regime’, which
represents well-defined channels of a lower sensitivity. Stable reaches, which represent
27% of the reaches, are typically wetland channels or poorly defined watercourses with a
low sensitivity. “Stable” channels are typically located in the headwater network, while “in
regime” channels are typically located between the headwaters and the downstream
branches of the drainage network. The majority of the channels are well defined, in
particular at the downstream end of the watershed. In the headwaters however, most of the
channels are poorly defined or undefined. The majority of reaches are dominated by a sand
bed, with only a small proportion having a dominant larger substrate. Finally, 18% of the
channels are directly influenced by the presence of some sort of barrier to sediment, such
as a lake/pond, dam or weir.
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Table 3.5.1 Summary of Rapid Assessment Results and Channel Classifications
Reach
1
2
4
5a
5b
6
7a*
7b
7c
8a
8b
13
22a
23
26

Score
0.22
0.21
0.25
0.13
0.13
0.04
0.18
0.18
0.29
0.25
0.18
0.04
0.07
0.22
0.13

RGA
Condition
In transition
In transition
In transition
In regime
In regime
In regime
In regime
In regime
In transition
In transition
In regime
In regime
In regime
In transition
In regime

Score
30
26
32
38
38
29
19
19
18
21
24
21
23
21
28

RSAT
Condition
Good
Good
Good
Excellent
Excellent
Good
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Good

Rosgen
Classification
C5c
G5c
C4
C3
C3
C3c
C5c
C5c
C5c
C5c
C5
E5
E5
E5
E5

Downs Evolution
Model
S – “Stable”
e – “Enlarging”
e – “Enlarging”
S – “Stable”
S – “Stable”
S – “Stable”
D – “Depositional”
D – “Depositional”
C – “Compound”
e – “Enlarging”
e – “Enlarging”
S – “Stable”
S – “Stable”
C – “Compound”
S – “Stable”

3.6

T

* 7a and 7b were considered the same reach in the initial field assessment

WATER QUALITY (TEMPERATURE, CHEMISTRY AND BENTHICS)

R

Total Phosphorus;
Nitrate-nitrogen and Chloride;
Aluminum and Iron;
E. coli;
Total Suspended Solids; and
Water Temperature.

D








AF

Reach Condition
The Shaws Creek Subwatershed Reach Condition table (Appendix A) describes existing
water quality conditions by stream reach as characterized in the first phase of this study.
Present conditions could only be determined for the ten monitoring stations with site specific
water quality information. The reach condition ranking approach grouped similar water
chemistry parameter and assigning a score to each category. The following categories were
used in the ranking approach:

Each category’s score was based on the calculated median concentration compared to the
guideline and the percentage of exceedences of the standard guideline. This information
was used to give each station a ranking for each category based on the following grades
(Excellent = High, Good = Med/High, Fair = Medium, Marginal = Medium/Low, Poor = Low).
The final station ranking is then based on average of six categories rankings results.
In general, water chemistry is good to fair in the Shaws Creek subwatershed. This is based
on the low number of observed violations to the Provincial Water Quality Objectives for most
parameters of concern that were measured in the subwatershed. A notable exception is
Site 3 in the North-East section of the watershed, which exhibited elevated levels of
nutrients and metals compared to other sites in the subwatershed and regularly exceed
water quality guidelines. These elevated levels suggest the Shaws Creek tributary at Site 3
is being impacted by the developments to the north-east through surface and groundwater
connections.
The coolest water temperatures occurred in the upper portion of the subwatershed and in
the groundwater fed tributaries. The warmest water temperatures were seen in
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watercourses influenced by Caledon Lake and other online ponds and in tributaries with
slow flow rates draining into wetlands.
Benthic invertebrate rankings by reach are also presented in the Reach Condition Table.
Together with the water chemistry and temperature data, the benthic invertebrate rankings
provided an overall water quality ranking by reach.
Present conditions were determined based on data collected from Phase I of the
Subwatershed 17 study. As benthic sampling was not conducted in all reaches of the study
area, rankings were provided only for reaches where benthic data were available or where
extrapolation from upstream or downstream reaches was considered reasonable. This
amounted to a total of eleven reaches.

AF
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Current benthic condition was based on the Hilsenhoff Biotic Index (HBI). The HBI is an
index of benthic community composition that reflects nutrient enrichment and is also a
general indicator of water quality. Hilsenhoff’s index was originally designed to reflect
nutrient status with values ranging between 1 (pollution-sensitive taxa dominant) and 10
(pollution-tolerant taxa predominate). It is also used a general screening-level index of
impairment with low values indicating an unimpaired system and higher numbers indicating
impairment. Rankings were determined as follows:
 HBI of <6: High
 HBI of 6-8: Medium
 HBI of >8: Low

R

In general, the benthic invertebrate community within the Shaws Creek subwatershed
indicates medium to high (i.e. average to above average) condition. Most stations had a
fairly significant proportion of sensitive taxa. Reaches that ranked as ‘medium’ condition
may be naturally limited by factors such as a low velocity (e.g. R9), fine substrates (e.g.
R7b), or wetland flow (e.g. R13, R22a, R32). Sensitive benthic organisms tend to favour
conditions with higher velocities and some amount of coarse substrate.

D

The overall water quality ranking was based on an average of the water chemistry and
benthic rankings. If only one type of data was available for a reach (water chemistry or
benthics) then the overall ranking was based on that one discipline’s information.
Potential for Restoration
The potential for restoration (Appendix B) in terms of water quality was based solely on the
benthic invertebrate community. Only reaches with available background conditions on the
benthic community were considered in the potential for restoration ranking.
Rankings of low, medium or high were designated based on the relative influence of natural
limitations (e.g., wetland flow) or anthropogenic factors (e.g. presence of impoundments,
removal of riparian vegetation) on the benthic invertebrate community and whether
restoration was considered feasible. For example, a reach with a somewhat impaired
benthic community located downstream of an impoundment and with low riparian cover
would receive a higher potential for restoration ranking (i.e. medium to high) than a reach
located in a wetland channel with significant riparian cover (low potential).
3.7

FISHERIES

The Shaws Creek Subwatershed Reach Condition Table (Appendix A) describes existing
fisheries conditions by stream reach as characterized in the first phase of this study. Habitat
type is first described as cold, cool or warmwater as based on indicator species and thermal
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regimes. Contributing habitats in upstream reaches incapable of supporting fish life are also
noted.
Habitat sensitivity is first broadly correlated with habitat type with coldwater habitats being
the most sensitive and warmwater habitats the least. Brook trout are most sensitive to
temperatures exceeding 20⁰C in the summer and depend on higher oxygen concentrations
held in cold water. They also require groundwater upwelling areas for spawning and to
prevent eggs from freezing during the winter incubation period. Coldwater communities
dominated by brook trout generally have low species diversity.
Coolwater communities also benefit from groundwater contributions or baseflows and refuge
habitats provided by wetland habitats. Indicator species associated with wetlands include
northern redbelly dace and central mudminnow. These species are adaptive to warmer
temperatures and lower oxygen found in some wetland habitats.

T

Warmwater habitats in the headwaters tend to be intermittent and are colonized by the most
tolerant of species such as brook stickleback, blacknose dace and creek chub that are
adapted to natural water fluctuations. These species are often found throughout cool and
coldwater habitats as well. Further downstream warmwater habitats will harbour additional
minnows and other species such as rock bass, which has been introduced into other ponds
and lakes.

AF

It should be noted that although fish communities are predominantly classified according to
preferred thermal regimes as the names imply, other habitat factors also play an important
role. These other factors may be correlated with temperature including dissolved oxygen,
nutrient status, turbidity and siltation. Riparian conditions, stream size and channel structure
are usually independent of temperature. Anthropogenic impacts may at times completely
alter the fish community classification (e.g., dams and urbanization).

D

R

Fish species and abundance are determined by a variety of habitat factors that have been
characterized by the other disciplines and are considered when assigning a fisheries
sensitivity score to each reach. Geomorphology describes the physical elements of fish
habitat including channel definition, stability, substrate and barriers. Riparian conditions are
described here and in Section 3.4 that affect fish habitat as well. Hydrologic conditions of
conveyance are more difficult to relate to fish habitat in this case unless hydraulic roughness
is considered that benefits fish in terms of cover. The most important hydraulic function
related to fish would be a low baseflow to flood peak ratio that is also not summarized.
Instead there is a greater reliance on the groundwater discharge functions documented to
help rank fish habitat conditions. Lastly, water quality conditions are considered in assigning
a sensitivity and level of degradation to fisheries. Water quality gives consideration to
temperatures, dissolved oxygen and nutrient status that have been directly linked to fish life.
In some cases only one discipline may cause a complimentary ranking in the fisheries
column if it is deemed to be a major controlling factor despite good conditions described in
other disciplines.
The level of degradation for fisheries in a few cases can be related to fish IBI scores
calculated at monitoring sites that classify fish health as poor, fair, good or excellent, but in
most cases information from other disciplines are relied upon again. It is also assumed that
the majority of reaches (except some naturally intermittent headwaters) in Shaws Creek
should support coldwater communities and where brook trout are absent, such as
downstream of Caledon Lake and a number of on-line ponds. These reaches are
considered to be degraded (especially the pond reaches identified separately).

26

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

The Shaws Creek Subwatershed Reach Potential for Restoration Table (Appendix B)
generally ranks restoration potential in relation to level of degradation and less so with
respect to feasibility determined by landowner cooperation, technical planning and funding
for implementation. These factors are addressed by many tools available through existing
stewardship programs. The reaches of highest potential relate to the repair, mitigation and
removal of on-line ponds or dams within the reach or upstream, improving channel form with
erosion control projects and the planting of riparian zones, particularly in headwater
catchments. In general the potential for restoration determined by other disciplines were
also considered in determining the potential for fisheries restoration.
3.8

OVERALL CLASSIFICATION

AF



Reach Condition – The individual scores for each technical discipline (geomorphology,
hydraulics, hydrogeology, terrestrial, water quality and fish habitat) were considered and
a total score determined by the project team members. The scores were reviewed by all
team members and revisions made to suit specific concerns.
Potential for Restoration – Scores for individual disciplines were uniformly assigned
using a 5-point scale from low to high. These scores were then averaged to determine
the overall potential for restoration in each reach using the same 5-point scale. Scores
were adjusted for certain reaches where specific factors identified by the project team
were expected to impact the restoration potential (and were not explicitly considered in
the technical characterizations).

R



T

The Shaws Creek Subwatershed Reach Condition and Potential for Restoration scores for
each technical discipline are tabulated in Appendix A (Reach Condition) and Appendix B
(Potential for Restoration). When the scores from all technical disciplines were established,
an overall score was assigned to each reach for both the condition and potential for
restoration. This was done to allow all reaches to be compared and prioritized holistically, in
consideration of all relevant factors. The overall condition and potential for restoration
scores were determined as follows:

D

The overall scores from the Reach Condition and Potential for Restoration tables are
illustrated on the Stream Condition and Restoration Potential maps, shown in Figure 3.8.1
and Figure 3.8.2, respectively.
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Figure 3.8.1 Stream Conditions
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Figure 3.8.2 Restoration Potential

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

Generally, the reaches located in existing natural areas, such as the Alton-Hillsburgh
Wetland Complex and the Caledon Lake Wetland Complex, had a condition of medium or
higher. Correspondingly, these reaches had a potential for restoration of medium or lower
since they were already highly naturalized, although there are exceptions to this
generalization.
Reaches located outside of these natural areas were generally of a medium or lower
condition; however, this was not always associated with a medium or higher potential for
restoration, given the range of constraints and restrictions in the non-natural areas of the
subwatershed.
Since a clear prioritization of reach restoration is not easily established through either the
condition table or potential for restoration table alone, an alternate scoring system was used
that combines the results of both. Each condition and restoration rating is assigned a score
of 1 to 5, and the product of both scores for each reach is used to determine the
“Restoration Effectiveness”, shown in Table 3.8.1.
Table 3.8.1 Restoration Effectiveness Scoring Methodology

Low (5)
Medium (3)
Medium-High (2)

AF

5

Low-Medium (4)

High
(5)
25

4

8

12

16

20

3

6

9

12

15

2

4

6

8

10

1

2

3

4

5

R

High (1)

Low
(1)

T

Reach Condition

Reach Potential for Restoration
LowMediumMedium
Medium
High
(3)
(2)
(4)
10
15
20

D

High Effectiveness (>=20)
Medium-High Effectiveness (11-19)
Medium Effectiveness (5-10)
Low-Medium Effectiveness (3-4)
Low Effectiveness (1-2)

The combined Restoration Effectiveness score is based on the following prioritization
concepts:





Reaches with a Low reach condition should be assigned a higher priority for restoration
to have the most overall impact in the subwatershed;
Conversely, reaches with a High reach condition should be assigned a lower priority,
since they are already in a healthy state;
Reaches with a Low potential for restoration should have a lower priority, regardless of
their condition, since there is only a limited benefit that could be realized; and
Reaches with a High potential for restoration should have a higher priority, due to the
greater overall benefit that can be achieved.

When the Restoration Effectiveness methodology is applied to the reaches in the Shaws
Creek subwatershed, there is a general alignment along the diagonal axis between “Low
Condition-High Potential” and “High Condition-Low Potential” (i.e., between dark green and
dark red), with some exceptions as shown in Table 3.8.2. The results of the Restoration
Effectiveness evaluation are illustrated geographically on Figure 3.8.3.
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Table 3.8.2 Restoration Effectiveness Results by Reach

Reach
Condition

Reach Potential for Restoration
Low-Medium
Medium
Medium-High
(2)
(3)
(4)

Low
(1)

Low (5)

Medium-High
(2)

GDF33 R22c GDF11 GDF20 R5a
Pond 4 GDF22b R20 GDF29 R16

R1
R12
R3
R31
Pond 1
GDF3
R30
Pond 6
R7c
R28
R11
R29
R2
GDF32
R7b
R8a GDF13
GDF28
R10
R8b R33
R23
R13
R24
R32

R4
R9
R24a

R24b
R22d

Pond
3
R25
R7a
GDF22c
R14
R18

Pond 5
Pond 7

R5b

R26

R6
R27

Pond 2

D

R

High (1)

R15
R21
R17 GDF22d

T

Medium (3)

R22a
R22b

AF

Low-Medium
(4)

R19

High
(5)
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Figure 3.8.3 Stream Restoration Effectiveness
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There are several key areas that show a high restoration effectiveness when evaluating the
geographic distribution of the results shown in Table 3.8.2, including:





Upper Alton Branch Tributary – the entire length of the tributary upstream of 27
Sideroad has a medium-high to high restoration effectiveness, due to their poor
condition and high potential for restoration.
Western Drainage Features – two GDFs (GDF11 and GDF29) in the west-central
portion of the subwatershed show a medium-high restoration effectiveness, and would
contribute to the improvement of headwater functions.
Orangeville – the reaches and GDFs upstream/north of Caledon Lake, adjacent to
Orangeville.
Village of Alton – The Millcroft Inn Pond, Alton Millpond and the connecting reach, R5a,
between them.

In addition to these four grouped areas, there are several other locations worth noting with a
medium-high restoration effectiveness:

R

AF
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McCallum’s Pond;
R7a (the base of the Caledon Branch at its confluence with Shaws Creek Main Branch);
R24b in the headwaters of Caledon Lake, west of Orangeville; and
R25 between Cressview Lake and Second Lake, upstream of Caledon Lake.

D
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4.0 SUBWATERSHED OBJECTIVES
4.1

INTRODUCTION

As part of the Credit River Water Management Strategy (CRWMS), completed in 1992,
overall goals were developed for the Credit Valley Watershed, listed below. In this section,
objectives and targets specific to Shaw’s Creek Subwatershed are described for the
different technical disciplines. These specific subwatershed objectives and targets come
from a number of management plans and governmental policy sources.
RESOURCE MANAGEMENT GOALS FOR THE CREDIT VALLEY WATERSHED
WATER QUALITY
Maintain or restore water quality to a level, which maintains ecological integrity and permits desired uses including
recreational opportunities.

T

GROUNDWATER
Protect and maintain groundwater recharge/discharge areas and baseflow to a level that ensures adequate supply
for desired uses, including drinking water.

AF

AQUATIC COMMUNITIES
Protect and enhance aquatic communities, with special regard for fish and fish habitat.

NATURAL FEATURES
Protect and maintain self-sustaining natural ecosystems and significant natural features.
RECREATION
Provide, diverse recreational opportunities that are in harmony with the environment.

R

AESTHETICS
Protect and enhance the environment in a manner that is in harmony with the natural features of the watershed.
FLOOD PROTECTION
Control flooding within the watershed through remedial works and land use controls.

D

EROSION CONTROL
Minimize soil loss through land management practices and remedial control measures.
Source: Beak et al. 1992

4.2

SUBWATERSHED VISION AND GOALS

Watershed Goal
To ensure abundant, safe, clean water for environmentally, socially and economically
healthy communities within the Credit River Watershed.
Vision for the Shaws Creek Subwatershed
Our vision of the Shaws Creek Subwatershed consists of a place where human uses are in
harmony with the environment. It consists of natural heritage systems linking its terrestrial,
aquatic and riparian systems, which contain healthy, diverse and self-sustaining populations
of fish and wildlife. The residents of the region will value the area and be aware of their
impacts on the environment. They will use the Subwatershed for responsible agriculture
and passive recreation, including bird watching, and hiking, and they will attempt to live in
balance with nature.
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4.3

OBJECTIVES AND TARGETS

Key issues that triggered the undertaking of this Subwatershed Study include the presence
of aggregate extraction in the area (and the potential for further industry development),
increasing pressures from land development, and a large number of active agriculture
areas.
The objectives, targets and indicators for the Shaws Creek Subwatershed originate from the
Watershed and Subwatershed Objectives, Indicators and Targets developed under the
Credit River Water Management Strategy Update (2006). A total of 18 objectives are
detailed in the strategy, these include:
Demonstrate and promote awareness of the linkages between healthy water, healthy lifestyle and the
economic viability of rural and urban land uses.

2

Promote the wise use of surface and groundwater having regard to both human and ecological needs.

3

Promote the need for environmental stewardship and better understanding of the importance of natural
features and functions of the Credit River Watershed.

4

Preserve and re-establish the natural hydrologic cycle.

5

Maintain, enhance or restore natural stream processes to achieve a balance of flow and sediment
transport.

6

Manage stream flow to reduce erosion impacts on habitats and property.

7

Minimize risk to human life and property due to flooding.

8

Maintain groundwater levels and baseflows (groundwater discharge to streams) to sustain watershed
functions, human uses and climatological change.

AF

T

1

Maintain or enhance water and sediment quality to achieve ecological integrity.
Protect drinking water sources.

11

Protect groundwater quality to support watershed functions.

12

Reduce toxics through pollution prevention.

13

Improve water quality in rivers and Lake Ontario for body contact recreation.

14

Improve water aesthetics including odour, turbidity and clarity.

15

Protect, restore or enhance the integrity of the watershed ecosystem, through an integrated network of
natural areas, habitats and connecting links.

16

Protect, restore or enhance native terrestrial and aquatic plant and animal species, community diversity
and productivity.

18

D

17

R

9
10

Promote integrated resource management of the aquatic and terrestrial systems and areas within the
watershed for plant, animal and human uses.
Conduct research to identify and promote the social benefits of the watershed system (recreational,
educational, cultural, psychological, economic and tourism).

Watershed-wide targets are indicated in teal; subwatershed-specific targets are indicated in
blue. The subsidiary indicators and measurable targets for each objective, as well as the
justification for the targets in Shaws Creek Subwatershed, are described in the following
sections, according to the technical discipline responsible for their characterization.
The complete list of objectives, indicators and targets for Shaws Creek Subwatershed are
included in Appendix C. The following presents the targets for each discipline.
4.3.1
Hydrology/Hydraulics
Hydrologic target values were established for Subwatershed 17, the targets including
indicators and measurable parameters are described in Table 4.3.1.
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Table 4.3.1 Summary of Hydrologic Indicators, Parameters and Targets
Indicator
Measurable Parameter
Target
Preserve and re-establish the natural hydrologic cycle
Watershed
Riparian Flow Compared
To be modeled for each
Peakiness 1
to Baseflow (Q25/Qbaseflow) subwatershed.
 Historic: 219
 Existing: 241

Watershed
Peakiness 2

Bankfull Flow Compared to To be modeled for each
Baseflow
subwatershed.
(Qbankfull(0.8xQ2)/Qbaseflow)
 Historic: 59
 Existing: 58

Flow Time Series

References / Notes
Riparian Flow Compared to
Baseflow is an indicator of flooding
characteristics. Higher ratios than
the historic condition indicate a
less natural flooding regime (i.e.
more incidents of high flows or loss
of baseflow).
Bankfull Flow Compared to
Baseflow is an indicator of natural
in-stream flow characteristics.
Higher ratios than the historic
condition indicate a less natural
flow regime.
Ratio of a Flow Time Series
Compared to Historic Time Series
is an indicator of the extent to
which the natural hydrology of the
stream has been altered.

D

R
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Ratio of a Flow Time
Each ratio should be less
Series
than 1.5 times the
(Q2;Q5;Q10;Q25;Q50
comparable historic value.
m3/s)Compared to Historic  Existing ratios range
Time Series
from 1.11 (Q2) to 1.32
(Q500)
Maintain, enhance or restore natural stream processes to achieve a balance of flow and sediment transport
Instream Erosion
Ratio of the Current
To be calculated for each
Ratio of the Current Bankfull Flow
Potential 1
Bankfull Flow Compared to subwatershed. The target is Compared to Historic Bankfull
Historic Bankfull Flow
to maintain the existing ratio Flow is an indicator of changing
(Qbankfull relative to historic or achieve a net reduction. erosional/depositional stresses on
value)
the geometry of the stream
channel.
Manage stream flow to reduce erosion impacts on habitats and property
Protection of
Risk to Structures within
To be determined on a
The Risk to Structures that are
Property and
Areas Prone to Erosion
subwatershed basis. Target within areas prone to erosion (the
Structures
(the number of affected
is no increase or a net
number of affected structures
structures under a Q5
decrease in number of
under a Q5 event) increases when
event)
affected structures.
the erosion stress in the channel is
 Historic: 7.8
increased. If flows of certain
 Existing: 9.8
duration increase, more structures
may become erosion prone.
Minimize risk to human life and property due to flooding
Protection of Life
Regulatory Peak Flood
To be calculated for each
An increase in the Regulatory
and Property
Flow
subwatershed. The target is Peak Flood Flow (the Q100 or
3
no increase or a net
Regional (m /s) can increase the risk
reduction in the regulatory to life and property from flooding.
flood flow.
 Historic: 16.5
 Existing: 19.0

4.3.2
Hydrogeology/Water Balance
The Hydrogeology / Water Balance Objectives and Targets for Shaws Creek are related
directly to the Resource Management Goals for the Watershed as a whole in the context of
subwatershed conditions.
In order to maintain the suitability of watercourses to support different types of fish
communities (and general ecological health) an overall objective of no net reduction in
baseflow is identified for the Subwatershed. A target is set based on the ratio of baseflow to
mean annual flow of 7% (existing) to 8% (historical). This target is linked to several
hydrogeologic conditions and functions within the subwatershed, on both regional and local
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scales. Maintaining recharge volumes and locations, in addition to water table elevations, is
important to help meet the baseflow target.
To support the specific existing conditions at the creek on a subcatchment basis; including
ecology, water quality and thermal considerations, an objective for no net reduction in
discharge is identified. Targets are provided for each subcatchment; however, local targets
can also be developed as part of any site-specific study. The discharge targets are also
related to hydrogeologic conditions (recharge, water table elevation, flow systems, etc.) on
both regional and local scales.

T

Similarly, a subwatershed objective for no reduction in recharge is identified. Any reduction
in recharge within the subwatershed may indicate increased runoff and decreased stream
baseflow. The recharge objective is set to support ecologic conditions at creeks and
wetlands within the subwatershed, in addition to providing a high quality drinking water
source to existing and future users. By maintaining groundwater inputs into the system the
availability of water for the natural environment and human needs will also be maintained.
This target also relates to the location and areal extent of recharge areas, in addition to the
volume of recharge. Specific targets are provided on a catchment basis; however, local
targets can also be developed as part of any site-specific study.

AF

In order to maintain overall flow directions, recharge-discharge linkages and discharge
potential at natural environment features, an objective for no reduction in average water
table elevations within subwatershed or subcatchment areas. A lowering of the water table
on this scale, or locally at natural environment features, may indicate a reduction in water
availability to groundwater supplies or a reduction in groundwater discharge to streams.
Table 4.3.2 Summary of Hydrologeologic Indicators, Parameters and Targets
Protect drinking water sources

Geometric Mean E. coli
concentrations

D

E. coli in
groundwater

Measurable Parameter

R

Indicator

Target

Not detectable in drinking water supplies

Maintain current water quality conditions at or below ODWO of
E. coli concentrations ≤ 0 cts/100ml
< 126 mg/L for all measurement locations

Chloride in
groundwater

75 percentile (mg/L)

Nitrate-Nitrogen in
groundwater

75 percentile (mg/L)

Indicator

Measurable Parameter

Target

Ratio of Baseflow to Mean
Annual Flow (%)

Historical Qmean/Qbaseflow = 0.079 (8%)
Existing Qmean/Qbaseflow = 0.072 (7%)

Maintain current water quality conditions at or below ODWO of
75 percentile <250 mg/L
< 10 mg/L for all measurement locations

Maintain current water quality conditions at or below ODWO of
75 percentile <10 mg/L Nitrate-Nitrogen
Maintain groundwater levels and baseflows (groundwater discharge to streams) to sustain watershed
functions, human uses and climatological change
Baseflows in
Streams
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Groundwater
Discharge

Existing Stream Baseflow
(m3/s)

Target is no reduction. Total groundwater recharge for the
subwatershed is 236 mm/yr. On a subcatchment basis the
modeled groundwater recharge values are as follows:
17-01: 215 mm/yr
17-02: 199 mm/yr
17-03: 216 mm/yr
17-04: 283 mm/yr
17-05: 221 mm/yr
17-06: 182 mm/yr
17-07: 234 mm/yr
17-08: 78 mm/yr
17-09: 237 mm/yr
17-10: 236 mm/yr

Average Recharge
(mm/year)

Water Table
Elevations
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Recharge Areas

The target is no reduction. Total modeled discharge for the
subwatershed is 0.4 m3/s. On a subcatchment basis the
modeled groundwater discharge values are as follows:
17-01: 0.143 m3/s
17-02: -0.004 m3/s
17-03: 0.006 m3/ s
17-04: 0.067 m3/s
17-05: 0.017 m3/s
17-06: 0.010 m3/s
17-07: 0.045 m3/s
17-08: 0.005 m3/s
17-09: 0.019 m3/s
17-10: 0.020 m3/s

Average Water Table
Elevation (metres above
sea level)

Target is no reduction. Should be determined locally as part of
a site-specific study.
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4.3.3
Terrestrial (Riparian, Wetland, Upland)
The targets and objectives for Shaw’s Creek terrestrial system have been developed based
on a review of scientific literature conducted by Environment Canada for the purpose of
identifying wetland, riparian and forest habitat thresholds necessary “to sustain minimum
viable wildlife populations and help maintain selected ecosystem functions and attributes”
(Environment Canada, 2004). Environment Canada published How Much Habitat is
Enough?: A Framework for Guiding Habitat Rehabilitation in Great Lakes Areas of Concern
(the Framework) to provide general guidelines to assist government and non-government
restoration practitioners, planners and others involved in natural heritage conservation and
preservation. Other targets and objectives developed for the Shaw’s Creek Subwatershed
are intended to prevent further environmental degradation and encourage the restoration of
the natural heritage system to restore the self-sustaining functions of ecologic and
hydrologic features.
Riparian Targets
Riparian areas are transitional land between aquatic and terrestrial ecosystems adjacent to
lakes and rivers that support a wide array of ecologic and hydrologic functions including
water conveyance and storage; energy, sediment and nutrient pathways; and habitat and
corridors for fish and wildlife. Two riparian targets have been set for the Shaw’s Creek
Subwatershed based on Environment Canada’s “How Much Habitat is Enough?” The first
target relates to the width of the riparian buffer. Based on its review of scientific literature,
Environment Canada recommends that streams should have a minimum of 30 metres of
naturally vegetated adjacent lands to reduce sediment and nutrient levels in lakes and
rivers. It should be noted that larger riparian buffers may be necessary depending on site
specific characteristics and larger buffers are necessary to facilitate wildlife movement. The
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second riparian target is that 75 percent of the stream length should be naturally vegetated.
Studies have indicated that stream degradation occurred on first to third order streams with
less than 75 percent natural vegetation along their length (Steedman, 1987).
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Forest Cover Target
Scientific literature indicates that the percentage of forest cover on the landscape appears to
be the most significant influence on the ability of a landscape to sustain a diverse range of
wildlife species. As a result, Environment Canada’s “How Much Habitat is Enough?”
suggests a forest cover target of 30% to have high risk, 40% to have moderate risk and
50% to have low risk environment. Forest cover is also an indicator of the sustainability of
the natural environment and an indicator of the ability of native forests to provide sustainable
watershed benefits such as improving air quality, sequestering carbon, etc. The amount of
forest cover in the subwatershed should be based on the physical characteristics of the
subwatershed, the amount necessary to restore connectivity between and function of natural
areas, protect water resources and accommodate land use activities in a sustainable
manner. Therefore, it is recommended that a forest cover target for the Shaw’s Creek
Subwatershed be calculated based on what is necessary to restore and enhance the
ecologic and hydrologic function of the subwatershed while supporting healthy, prosperous,
self-sustaining, communities. Currently, if swamps are included, the “forest/woodland” cover
in the Shaw’s Creek subwatershed is approximately 26 percent. Due to the lack of riparian
cover and the objective of preventing further environmental degradation, the Shaw’s Creek
Subwatershed forest cover target will recommend a gain in forest cover based on the results
of the Shaw’s Creek Restoration Plan.
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Wetland Cover Target
Environment Canada’s “How Much Habitat is Enough?” suggests a Wetland Cover Target of
greater than 10 percent of each major watershed in wetland habitat; greater than six percent
of each subwatershed in wetland habitat; or restore to original percentage of wetlands in the
watershed. Currently, the most recent mapping for the subwatershed identifies 13.6 percent
wetland cover. The ability to restore wetlands is dependent on the suitability of the site to
hydrologically sustain a wetland which requires a detailed assessment of potential
restoration sites. The wetland cover target will prevent the loss of existing wetlands, be
calculated based on the suitability of restoration sites, the willingness of landowners to
restore wetland, and on what is necessary to restore and enhance the ecologic and
hydrologic function of the subwatershed. As a result, the target for the Shaw’s Creek
Subwatershed is a net gain in wetland cover.
Interior Forest/Core Habitat Target
The Percent of Forested Habitat > 100m from Edge (a cumulative total of this area over the
total watershed) is an indicator of a high quality terrestrial habitat that supports a unique
assemblage of species that are generally intolerant of urban environments. Environment
Canada’s “How Much Habitat is Enough?” suggests that the proportion of the watershed
that is forest cover 100 m or further from the forest edge should be greater than 10 percent.
Subwatershed target for Percent of Forested Habitat > 100m from Edge is a net gain over
existing conditions.
Large Habitat Target
Large habitats generally represent high quality habitats that support a unique assemblage of
species that are generally intolerant of urban environments. They also represent large
expanses of natural habitat that serve as natural refuges and centres of ecological and
genetic diversity that preserves biosphere-scale biological diversity. Environment Canada
recommends that “a watershed or other land unit should have at least one 200ha forest
patch which is a minimum 500m in width”. As this study is focused on a subwatershed that
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is much smaller than a watershed, it is recommended that the target be based on large
habitat patches verses large forest. A habitat patch is a conglomeration of different natural
vegetation communities and plantations to form a single continuous patch of habitat.
Currently, there are no habitat patches greater than or equal to 200ha in the Shaw’s Creek
Subwatershed. The Large Habitat Target is at least 1 large (200+ ha) habitat (or forest)
patch.
Species at Risk Target
The target for Species at Risk in the Shaw’s Creek Subwatershed is a net gain over existing
population size for species at risk and the amount of Species at Risk Recovery Habitat
present in the subwatershed.

T

Number of Vegetation Communities Target
The Average Number of Different vegetation community types per vegetation patch is an
indicator of biological diversity. The higher the number of communities within a natural area
indicates a higher diversity of natural habitats, the number of species and quality of
ecological functions that the natural area is able to sustain. The Number of Vegetation
Communities Target for the Shaw’s Creek Subwatershed is for a net gain in the average
number of vegetation communities per natural area

R
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Vegetation Indicator Species 1 Target
The quality of vegetation in a natural area is an indicator of the health and quality of a
natural area. The quality of vegetation will be evaluated through the establishment
vegetation monitoring stations in representative natural areas and the application of the
Floristic Quality Assessment (FQA). The FQA is calculated based on an inventory of the
native flora of a particular vegetation community. Each native floral species has been
assigned a numeric value (0 [low] to 10 [high]), by the Ontario Natural Heritage Information
Centre, that relates to the degree of species sensitivity or habitat specialization. The values
of each species are added and divided by the total number of native species. Higher quality
communities will have a higher mean coefficient. The Vegetation Indicator Species 1 Target
for the Shaw’s Creek Subwatershed is a net gain for the quality of vegetation in natural
areas.

D

Vegetation Indicator Species 2 Target
Non-native, invasive species are generally non-native plant, animal or pest species that outcompete native species for resources and dominate space. They may directly kill other
species, introduce disease or hybridize with native species. As a result, next to habitat loss,
non-native, invasive species are now considered one of the most serious threats to global
biodiversity, as recognized by the UN Convention on Biological Diversity, the International
Union for Conservation of Nature, the Invasive Alien Species Strategy for Canada, and the
Ontario Biodiversity Strategy. Consequently, the Vegetation Indicator Species 2 Target for
the Shaw’s Creek Subwatershed is a net reduction in the percentage of non-native plants in
our natural areas. This will be evaluated through the establishment of vegetation monitoring
stations in representative natural areas.
Table 4.3.3 Summary of Terrestrial Indicators, Parameters and Targets
Indicator

Measurable Parameter

Target

Protect, restore or enhance the integrity of the watershed ecosystem, through an integrated network of
natural areas, habitats and connecting links
Riparian Cover 1

Width of the Riparian
Buffer

30 metres back from each streambank
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Percent of Stream Length
Buffered

Riparian Cover 2

75% of stream length in natural vegetation
Target of 30%. Maintain all existing and increase coverage
to meet targets.

Percent of the
Subwatershed Forested

Forest Cover

Based on the most recent ELC mapping the subwatershed
is currently:
8.5 % Natural forest cover
13.6 % Natural forest and plantation cover
14.93 % Natural forest, plantation, and cultural woodland
cover
Target of 10%

Wetland Cover

Percent of Forested
Habitat > 100 m from
Edge

Interior Forest Core Habitat 2

Percent of Forested
Habitat > 200 m from
Edge

Based on the most recent ELC mapping, the amount of
swamp and marsh in the watershed is 13.6%.
Subwatershed target is a net gain over existing conditions
with a minimum of 10% cover
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Interior Forest Core Habitat 1

Maintain all existing wetland cover. Restore conditions of
wetlands as appropriate.

T

Percent of the
Subwatershed in
Wetlands

Subwatershed target is a net gain over existing conditions
with a minimum of 5% cove

Subwatershed target is a net gain over existing conditions.

Percent of Natural
Vegetation in 200 ha or
larger patches

R

Large Habitat Units

200 ha

At present no patches greater than or equal to 200 ha exist
in the Subwatershed.

Percent of low
significance corridors in
natural vegetation

100%

Wildlife Corridor 2

Percent of moderate
significance corridors in
natural vegetation

100%

Wildlife Corridor 3

Percent of high
significance corridors in
natural vegetation

100%

D

Wildlife Corridor 1

Protect, restore or enhance native terrestrial and aquatic plant and animal species, community diversity
and productivity
Species at Risk

Number of special status
species present and
amount of species at risk
recovery habitat present

Vegetation
Communities

Average number of
different ELC Community
Types per vegetation
patch

Vegetation Indicator
Species 1

Floristic Quality
Assessment (FQA)

Target is the establishment of a healthy population of the
documented species at risk (Hill’s Pondweed) in the
subwatershed.
Maintain current representation of community types in the
Subwatershed with no natural community type falling below
5%representation unless the community is expected to be
naturally less represented in the landscape (note: this is not
normally be common in the Shaws Creek subwatershed).
Target is a net gain in FQA on a subwatershed basis.
Note: Shaws Creek currently only has one monitoring plot
which is not adequate to establish current FQA values
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Vegetation Indicator
Species 2

Percent Non-Native
Species

Target is a net decrease in the number/percentage of
invasive species occurring in the subwatershed.

Benthic
Macroinvertebrate
Diversity

Shannon Diversity (H1)

Maintain H1 where index is >3; Improve H1 where index is
<3 or where restoration is implemented.

4.3.4
Stream Morphology
Several targets have been identified which support the vision and goals of the
subwatershed. These targets address channel sensitivity and are useful tools for future
studies within the watershed. The three main targets involve analysis of erosion threshold,
particle size distribution and drainage density. Wherever there is a cold water stream and
known potential spawning habitat, additional targets (flushing flows and mobilizing flows) for
modifications of land use change may be applied. These targets meet the objective of
maintaining, enhancing or restoring natural stream processes such that a balance of flow
and sediment transport can be achieved.
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Erosion Threshold (shear stress or other variable)
This particular watershed has a dendritic drainage pattern dominated by headwater
channels. Individually these channels are sensitive to changes in hydrology and sediment
regime. Due to the complex physiography, sensitivity and site specific erosion thresholds
will vary widely across the watershed. In cases where the hydrology is likely to be impacted,
the most sensitive reach within the potential zone of influence should be identified. An
erosion threshold, based on scientifically defensible methods, should be established for this
reach. The methodology for an erosion threshold analysis can be found in the CVC draft
Guidance Document: Application of Fluvial Geomorphology in Common Submissions. The
main steps include reach delineation, rapid field assessments to evaluate channel stability
and sensitivity, detailed assessments of the most sensitive reaches and modeling of erosion
thresholds based on the collected field data. To provide an example of the results, two long
term monitoring sites were established at reaches R6 and R7c. The erosion thresholds
modeled for these reaches are provided in Table 4.3.2. It should be noted that these are
characterization reaches and may not be the most sensitive reach within their respective
catchment, as such further sensitivity analysis and detailed assessment may be required if
land use changes are proposed within the subwatershed.
Table 4.3.4 Erosion Thresholds for Detailed Sites R6 and R7c
Reach

Gradient (m/m)

R6*

R7c*
0.012

0.001

1.2

0.1

Bankfull Width (m)

11.8

11.23

Bankfull Depth (m)

0.29

0.29

Water Depth (m)

0.24

0.18

Pool Grain Size ~ d50 (m)

0.12

0.002

Riffle Grain Size ~ d84 (m)

0.34

0.016

silt/fine sand/ well vegetated

silt/sand/ well vegetated

0.037

0.037

1.26

0.36

4.20

1.15

Gradient (%)

Bank Materials
Bankfull
Paramet
ers

Manning's n
Velocity (m/s)
3 -1

Discharge (m s )
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Threshold
Parameters

-2

Bed Shear (Nm )

34.1

2.8

Velocity (m/s)

1.12

0.27

3 -1

3.07

0.52

-2

28.3

1.8

1.79

0.27

2.89

0.71

87.4

1.5

247.7

11.7

Discharge (m s )
Bed Shear (Nm )

Miller

Komar

Critical Thresholds based on Grain Size
Flow Competency
d50 (m/s)
Flow Competency
d84 (m/s)
Critical Shear Stress
-2
for d50 (Nm )
Critical Shear Stress
-2
for d84 (Nm )

*The threshold for R6 is limited by the bank materials. The threshold for R7c is limited by the bed materials. Both thresholds
were supported by flows observed during the field assessment.
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Flushing and Mobilizing Flows
Stream reaches with gravels can be important for fish and invertebrates, as such it may be
prudent to include pre- to post-hydraulic modeling targets. Many flows that are significant
with respect to aquatic habitat and stream geomorphology tend to be smaller than the
threshold flow. The two flow types of concern are flushing flows and mobilizing flows (which
in some cases is equivalent to the critical flow). A flushing flow is a flow that entrains fine
sediments, cleaning out the fines but not necessarily mobilizing the coarser sediments (Hey,
1975). These periodic flows are important for riffle and spawning bed maintenance. A
mobilizing flow is a flow that mobilizes a substantial portion of the available bed material
(Hey, 1975).
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These flows are significant in maintaining channel form (physical shape) over the long term.
Flushing flows occur well below bankfull and likely occur on a regular basis throughout the
year. These flows are likely very important in maintaining riffles and spawning habitat.
Mobilizing and flushing flow conditions are unique to each channel as a result of the
variability in local sediment and channel conditions. Different methods for defining these
flows are provided in Villard and Ness (2006) and Hey (1975).
Particle Size Distribution and Mean Particle Size of Bed Sediments (D50; D85 particle
size)
Particle size distribution and mean particle size of bed sediments are useful indicators of
channel stability. A shifting trend in their distribution is an indicator of channel instability,
and as such should be measured in all detailed studies. Channel substrate and bank
materials are site specific and vary widely across the watershed. As such, to assess where
the hydrology or sediment regime is likely be impacted, the most sensitive reach within the
potential zone of influence should be identified. Detailed assessments including the
quantification of bed and bank materials should be conducted. There have been two sites
established at Reaches 6 and 7c. Grain size information for these reaches are provided in
Appendix C of the Phase I report (CVC, 2012). Be aware that these are characterization
reaches and may not be the most sensitive reach within their respective catchment, as such
further sensitivity analysis and detailed assessment may be required if land use changes are
proposed within the subwatershed.
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Drainage Density Analysis
It is recommended that for streams with substantial headwater networks, such as in Shaw’s
Creek watershed, a drainage density approach can provide measures of potential impact
with land use change. The drainage density calculated to date is based on the existing
stream layer, and likely under represents the actual stream density.
Drainage density is a measure of total stream length divided by the area of the catchment
basin. Values of drainage density calculated for each subcatchment of Subwatershed 17
are summarized in Table 4.3.5. The overall drainage density for Subwatershed 17 is 1.84.
This value is comparable to values reported for other southern Ontario watersheds. For
example, drainage densities of 2.08 and 1.5 were reported for Carruthers Creek and Duffins
Creek (TRCA, 2000a; 2000b). The drainage density for Subwatershed 17 is indicative of
the high number of low order channels and the underlying geology.
Drainage Density
2.16
1.67
1.91
1.44
2.62
2.10
1.84
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Subcatchment
GM 1
GM 2
GM 3
GM 4
GM 5
GM 6
Subwatershed 17

T

Table 4.3.5 Calculated Drainage Density for Subwatershed 17

Should any future land use change be proposed, a more detailed drainage density analysis
is required, and appropriate targets should be set at that time based on a scientifically
defensible methodology. Other drainage network relations, such as bifurcation ratio, can
also be calculated to gain a better understanding of the drainage network and the sensitivity
of the reaches within the watershed.

R

Table 4.3.6 Summary of Fluvial Geomorphological Indicators, Parameters and Targets
Maintain, enhance or restore natural stream processes to achieve a balance of flow and sediment
transport
Measurable Parameter

Target

Instream Erosion
Potential 1
(Discharge
MagnitudeFrequency)

Ration of the current
bankfull flow compared to
historic bankfull flow

QBF ration = 1.06
3
Existing conditions 1.38 m /s

Instream Erosion
Potential 2

Erosion threshold (shear
stress or other variable)

To be determined with applications. Follow method
outlined in the draft stormwater management and
geomorphology factsheet included at the end of the
appendix.

D

Indicator

Critical Erosion
i
Thresholds

Critical erosion thresholds
based on velocity and
critical shear stress (using
Komar and Miller)

Thresholds determined for two sites R6 and R7.
The threshold for R6 is limited by the bank materials.
The threshold for R7c is limited by the bed materials.
Both thresholds were supported by flows observed
during the field assessment.
Flow Competency d50 (m/s):
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R6 – 1.79; R7c – 0.27
Flow Competency d84 (m/s)
R6 – 2.89; R7c – 0.71
-2
Critical Shear Stress for d50 (Nm )
R6 – 87.4; R7c – 1.5
-2
Critical Shear Stress for d84 (Nm )
R6 – 247.7; R7c – 11.7
Stable Bed Sediment
Regime

Particle size distribution and
mean particle size of bed
sediments (D50, D85 particle
size)

Thresholds have been determined at sites R6 and R7 .
Pool Grain Size (D50):
R6-0.12, R7-0.002
Riffle Grain Size (D85):
R6-0.34, R7-0.016

4.3.5
Water Quality (Temperature, Chemistry and Benthics)
Water Quality target values were established for Subwatershed 17, the targets including
indicators and measurable parameters are described below:
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Water Chemistry
The Water Quality Objectives and targets were revised from the Credit River Water
Management Strategy update (CVC, 2007) to describe specifically how the watershed and
subwatershed goals are to be achieved in the Shaws Creek Subwatershed Study Area.
Shaws Creek Water Chemistry Objectives are based on standard Provincial Water Quality
Objectives (PWQO) (Ministry of the Environment, 1999), and Canadian Environmental
Quality Guidelines (Canadian Council of Ministers of the Environment, 1999). These
guidelines are based on long-term conditions and chronic toxicity values. Typically, the
results of surface water quality measurements are highly variable and therefore many
measurements are needed before background conditions can be determined. Therefore,
the purpose of the Phase 1 characterization analyses is to look at composite sets of data to
determine background water quality conditions to compare to the long-term exposure
guidelines.

D

Water Temperature
Shaws Creek water courses are managed as coldwater fisheries habitat according to the
Credit River Fisheries Management Plan (OMNR and CVC 2002). Two targets are
recommended for water temperature in coldwater habitat: the average daily summer
maximum (20C) and the overall summer maximum temperature (26C). The average daily
summer maximum and the overall summer maximum temperatures targets are meant to be
applied to continuous water temperature monitoring as spot measurement will not usually
capture the critical temperatures needed.
Benthic Invertebrates
Two indicators pertaining to benthic invertebrate communities in the Shaws Creek
Subwatershed are presented in Appendix C. The first indicator is Benthic Macroinvertebrate
Sensitivity (under Objective 9) and is measured based on the Hilsenhoff Biotic Index (HBI).
The target proposed is to maintain an HBI of below 6, or to improve the HBI where the
existing HBI is above 6 or where restoration has been implemented. The second indicator is
Benthic Macroinvertebrate Diversity (under Objective 16) and is based on the Shannon
Diversity Index (H1). This index takes into account the number of taxa as well as the
evenness of their distribution in a sample. The target for this indicator is to maintain an H1 of
above 3, or to improve the H1 where the existing H1 is below 3 or where restoration has
been implemented.
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Table 4.3.7 Summary of Water Quality Indicators, Parameters and Targets

Maintain or enhance water and sediment quality to achieve ecological integrity
Indicator
Measurable Parameter
Target
Dissolved Oxygen
Minimum Dissolved Oxygen
6 mg/L
Absolute Maximum Summer Water
Water Temperature 1
26 °C for all locations
Temperature (°C)
Average Daily Maximum Summer
Water Temperature 2
20 °C for all locations
Water Temperature (°C)
0.005 mg/L for all measurement
locations
75 percentile (mg/L)

Zinc

75 percentile (mg/L)

Total Phosphorus

75 percentile (mg/L)

75 percentile (mg/L)

75 percentile (mg/L)

R

Suspended Solids

AF

Nitrate –Nitrogen

Maintain current water quality
conditions at 0.001 mg/L (75
percentile of existing conditions)
0.020 mg/L for all measurement
locations
Maintain current water quality
conditions at 0.005 mg/L (75
percentile of existing conditions)
0.0300 mg/L for all measurement
locations
Maintain current water quality
conditions at 0.021 mg/L (75
percentile of existing conditions)
2.90 mg/L for all measurement
locations
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opper

75 percentile (mg/L)

Benthic Macroinvertebrate
Sensitivity

Hilsenhoff Biotic Index (HBI)

D

Chlorides

Maintain current water quality
conditions at 1.0 mg/L (75 percentile
of existing conditions)
< 25 mg/L for all measurement
locations
Maintain current water quality
conditions at 5 mg/L (75 percentile
of existing conditions)
< 126 mg/L for all measurement
locations
Maintain current water quality
conditions at 26mg/L (75 percentile
of existing conditions)
Maintain HBI where index is below
6; improve HBI where index is above
6 or where restoration is
implemented.

4.3.6
Fisheries
Objectives and targets for fisheries are related to those expressed in the Credit River
Fisheries Management Plan (CRFMP) 2002 with input from MNR, DFO, CVC and other
stakeholders. The CRFMP has also had a review and draft update (partially based on this
and other Subwatershed Studies) and a Brook Trout Recovery Strategy has also been
drafted. CVC has also refined objectives and targets through its Strategic Plan,
Subwatershed Studies and the Integrated Watershed Monitoring Program.
The CRFMP states that the goal is “to have healthy aquatic ecosystems that provide long
term benefits to help satisfy society’s need for a high quality environment, wholesome food,
employment and income, recreational activity and cultural heritage.”
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CVC’s goal is to protect healthy aquatic ecosystems and to rehabilitate degraded
ecosystems for a variety “ecological goods and services”. Fish community health provides
an integrative environmental indicator of watershed health for a sustainable watershed
community.
CVC had an agreement with the Department of Fisheries and Oceans that was terminated
in 2013 to prevent any “harmful alteration, disruption or destruction” of fish habitat or to
compensate to achieve a “no net loss of fish habitat” and to “achieve a net gain”, where
possible. The new Act now uses offsetting for “serious harm” in high risk situations.
Protect and improve fisheries specifically for recreational/commercial values including fish
that are safe to eat.
With respect to monitoring and the development of targets CVC will maintain and improve
native biological diversity and productivity in terms of fish community indicator species and
biomass production. An Index of Biotic Integrity has been developed for the Credit River to
provide quantitative measures.
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CVC’s Invasive Species Strategy also specifies the prevention and control aquatic invasive
species.
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CVC’s stewardship programs aim to provide education, advice and direct assistance with
on-the-ground projects that sustain and restore the health of the Credit River Watershed. As
well, CVC’s Aquatics and Wetland Restoration Program provides landowner assistance,
impact assessment, management & project design options, policy & approvals,
implementation support and monitoring of restoration projects in cooperation with other
programs to improve fisheries within the CVC watershed.

Indicator

R

Protect, restore or enhance native terrestrial and aquatic plant and animal species, community diversity
and productivity
Target

Healthy populations of
representative fish communities

Coldwater target: Brook Trout

D

Aquatic Indicator
Species 1

Measurable Parameter

Aquatic Indicator
Species 2

Fish Habitat

Productive Capacity of Habitat

Fish Habitat Index

Fish biomass per unit area or fish biomass IBI
scores. Target is a net gain on a subwatershed
basis.
1999-2008 IBI baseline results:
Trib d/s Townline = 53.7 or Excellent but declining
regression R2=0.75
d/s Caledon Lake = 12 or Good but variable
R2=0.0005
Trib u/s Highpoint SR = 4.9 or Poor and declining
regression R2=0.49
d/s Mississauga Rd. = 11.6 or Good but declining
regression R2=0.36
u/s Hwy 136 = 12 or Good but/variable R2=0.07
≥ 5 for all catchment zones
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5.0 IMPACT ASSESSMENT
5.1

INTRODUCTION AND APPROACH

Phase II of the subwatershed study process includes the evaluation of potential impacts on
the subwatershed due to the identified subwatershed conditions and concerns. For Shaws
Creek Subwatershed, the primary conditions and concerns that were evaluated are:





Dams and online ponds along Shaws Creek;
Potential expansion of the aggregate extraction industry;
Enhancement of terrestrial areas; and
Climate change.

To evaluate these conditions and concerns, several impact assessment scenarios were
developed:
Mitigation of the dams along Shaws Creek, particularly the Millcroft Inn
Pond and Alton Millpond in the Village of Alton. See Figure 5.1.1.

Aggregate 1

Full extraction of aggregate resources to the levels identified in existing
official plans or as discussed/agreed to during this study. See Figure
5.1.2.

Aggregate 2

Exploitation of all aggregate resources as identified by the Ministry of
Natural Resources in existing resource mapping. See Figure 5.1.3.
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Dam Mitigation

policy and practice of terrestrial management, assumes that
Natural Heritage Existing
existing policies are implemented to the fullest extent throughout the
Existing 1
subwatershed. See Figure 5.1.4 and comparison Table 5.1.1.

R

Natural Heritage Restoration and remediation of existing terrestrial areas. See Figure
Enhancement 2 5.1.5 and comparison Table 5.1.1.

D

Natural Heritage Enhancement of existing terrestrial areas. See Figure 5.1.6 and
Enhancement 3 comparison Table 5.1.1.
Two climate change scenarios representing dissimilar but possible future
climates are recommended by Environment Canada for the Credit River
Watershed (CRWMSU, 2007). One scenario represents the warmer and
scenario with 13.9% more precipitation than the existing climate.
Climate Change wetter
The
second
is the warmer and drier future climate. Annual
2 (hotter-dryer) precipitation scenario
for this scenario is 0.55% higher than the existing climate.
Only the results of the Scenario 2 are discussed herein, as Scenario 1 is
generally a mitigated form of Scenario 2 in terms of subwatershed
impacts.
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Figure 5.1.1 Locations of dams with high priority for mitigation
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Figure 5.1.2 Aggregate Scenario 1
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Figure 5.1.3 Aggregate Scenario 2

52

Figure 5.1.4 Natural Heritage Scenario 1 Policies
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Figure 5.1.5 Natural Heritage Scenario 2 Restoration and Remediation of Existing Terrestrial Areas
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Figure 5.1.6 Natural Heritage Scenario 3 Enhancement of Existing Terrestrial Areas
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The Natural Heritage scenarios encompass an ascending tier of improved terrestrial
environment over existing conditions, including a range of targets and objectives for
woodlands, wetlands, Species at Risk, and other natural heritage features. The scenarios
are described in greater detail and compared in Table 5.1.1 and figures depicting the
scenarios follow.
Table 5.1.1 Description and Comparison of Natural Heritage Impact Scenarios






Wetlands



R



T




NH Scenario 1
NH Scenario 2
NH Scenario 3
Existing:
Same as Scenario 1 plus:
Same as Scenario 2 plus:
8.5 % Natural forest cover  Improve shape of
 Enlarge woodlands with
13.6 % Natural forest and
significant woodlands
interior forest habitat to
plantation cover
(professional judgement
create minimum 4 ha core
14.93 % Natural forest,
of Biologist/Ecologist)
(professional judgement
plantation, and cultural
of Biologist/Ecologist)
woodland cover
 Create interior forest
Natural Heritage Reference
habitat (minimum 0.5ha
Manual recommends
core) in woodlands that
woodlands 4 ha or greater
almost contain interior
should be considered
forest habitat (90m from
significant if forest cover on
edge)
landscape is between 5 and
 All forests, plantations,
15 percent.
cultural woodlands,
30m buffer on all significant
cultural savannas, and
woodlands (Source:
cultural thickets
Greenbelt Policy)
intersecting the 30m
Vegetation Protection
Zones
Within Greenbelt Area,
 Improve shape of
retain all evaluated
terrestrial habitat
wetlands or wetlands
adjacent to wetlands
greater than 0.5ha
identified in Scenario 1
Outside of Greenbelt Area,
(professional judgement
retain all Provincially
of Biologist/Ecologist)
Significant Wetlands, and
on-line wetlands greater
than 0.5ha
30m buffer on all retained
wetlands (Source:
Greenbelt Policy)
All Provincially Significant
Life Science Areas of
Natural & Scientific Interest
Additional Vegetation
Protection Zones will have
to be determined on a site
basis.
All Environmentally
Significant Areas
Additional Vegetation
Protection Zones will have
to be determined on a site
basis.
All natural areas associated  All natural areas
with the occurrence of
associated with the
federally and provincially
occurrence of Special
listed Threatened or
Concern species, where
Endangered species
reasonable. (MNRF &
(MNRF & COSEWIC)
COSEWIC)
Use Species At Risk
 Same approach as
mapping (point shapefile)
Scenario 1

AF

Feature/
Characteristic
Woodlands

D


Life Science

Areas of Natural
& Scientific
Interest (ANSI) 

Environmentally 
Significant
Areas (ESA)


Species At Risk 
Habitat
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NH Scenario 3
Same as Scenario 2 plus:

 Crest of Slope plus 30 m  Select any natural
 Meander belt plus 30 m
vegetation contiguous
 50 m buffer on main
with Crest of Slope, or
branches of tributaries
th
(i.e. 4 order or greater,
or main branch of
tributary in urban
ecosystems)



within 50 m of Crest of
Slope and restore
connectivity to valley
100 m buffer on main
branches of tributaries
th
(i.e. 4 order or greater)

Groundwater Protection
Terrestrial Corridors
 High Potential
 Greenbelt NHS
Groundwater
 Restore connectivity
Recharge/Discharge
between High Priority
Area (350 mm/yr
Area, where and as
suggested by TEEM)
necessary (professional
 Additional criteria for
judgement of
selecting areas could
Biologist/Ecologist)
include selecting features
adjacent to existing
significant features (i.e.
woodlands, wetlands,
valleylands, etc.)

D

R

Other

NH Scenario 2
Same as Scenario 1 plus:

AF

Valleylands/
Watercourses/
Fish Habitat

NH Scenario 1
Existing:
and select habitat unit (area
of contiguous natural and
successional vegetation)
associated with point
 All Crest of Slope
 All Meander belts
 All engineered flood plains
and estimated flood plains
(AMEC, 2005) (Note:
Estimated flood plains do
not occur on headwater
swales. Fix where
necessary.)
 30 m buffer on all
watercourses (except
headwater swales), lakes,
and on-line ponds
 Within urban boundary of
Orangeville only, all areas
of contiguous woody
vegetation (forests,
plantations, cultural
woodlands, and swamps)
that intersect with the 30 m
buffer on watercourses.
Identify areas to be restored
with tree and shrub cover
 Merge all features together
 Clip merged features to
exclude existing urban
development, lakes, ponds,
marshes, and thicket
swamps
 Result = Areas to be
restored to natural
communities comprising of
trees & shrubs

T

Feature/
Characteristic

In addition to the four primary conditions/concerns there are several other issues that are a
potential concern in the subwatershed, but were not included in the impact assessment
scenarios. These concerns include:






New Urban development – potential impacts from development (see figure 5.1.7);
Existing Development – potential impacts from existing development aggregated with
new development;
Septic beds – impacts of septic systems on water quality throughout the subwatershed,
considered to be a significant threat to the lower reaches of the Shaws Creek;
Agriculture – mitigation of agricultural impacts on sediment loads and water quality,
considered through the terrestrial enhancement scenarios; and
Cumulative Impacts – potential impacts of the cumulative issues affecting the
subwatershed.

Although these issues were not explicitly addressed in the impact assessment scenarios,
the management and mitigation of their impacts remains a concern and will be evaluated in
the Management and Implementation sections of this subwatershed study (i.e., Sections 6
and 7 of this report).
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Figure 5.1.7 Potential Future Development within Shaws Creek Subwatershed
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The impacts of these scenarios are evaluated in terms of the impact to hydrology and
hydraulics, hydrogeology, natural heritage, stream morphology, water quality, and fisheries,
each described in the following sections. The results of the impact assessment are included
in Appendix D, including impact scores for each discipline in each of the ten subcatchments
of the Shaws Creek Subwatershed. A figure of the subcatchments is provided in figure
5.1.8. The scoring methodology generally based on a five scale score as follows:
++

Highly positive impacts

+

Slightly positive impacts

o

Neutral

-

Slightly negative impacts

--

Highly negative impacts

Where differences in the scoring were applied to better assess the impact to the discipline, a
description is provided in the following sections.
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Once the individual scores for each discipline are determined, an overall impact score is
calculated for each scenario in each subcatchment, yielding a holistic impact rating for
comparison to other scenarios and other subcatchments. The overall impact ratings are
summarized at the end of this Chapter, in Section 5.8.
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Figure 5.1.8 Subcatchment Map
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5.2

HYDROLOGY/HYDRAULICS

A hydrologic model of the Shaw’s Creek Subwatershed was developed using the GAWSER
(Guelph All-Weather Storm-Event Runoff) program. The model has 10 subcatchments, 4
channel routing reaches, and one reservoir. A distinct feature of this model is its accounting
for hummocky topography, and interactions between the surface and groundwater flow
systems caused by aggregate extraction activities.
The monthly parameter adjustment table was confirmed by applying the model in continuous
simulation mode for the period November 1, 1983 to October 31, 1991, the period when
streamflow data was available from the Alton gauge. The agreement between observed and
simulated hydrographs was entirely satisfactory.
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T

The formulated hydrologic model was used to make estimates of flood flows resulting from
return periods of 2, 5, 10, 25, 50 and 100 years. Estimates for flood flows were made for
three scenarios: existing, scenario 1, 2, and 3 land use conditions and aggregate
development scenarios 1 and 2. The return period flood flows were compared with
estimates derived from single station frequency analyses (SSFA) of the available streamflow
information. Long-term water balance quantities and extreme flows (high and low) were
computed by applying the model in continuous simulation mode for each land use scenario
over the period November 1, 1960 to October 31, 2005. Two climate change scenarios were
also simulated for each of the land use scenarios, a hotter – wetter climate scenario and a
hotter – dryer climate scenario.
Table 5.2.1 to Table 5.2.3 lists the measurable parameter values for Subwatershed 17 for
each indicator listed in Table 5.1.1, for historic, existing, Scenario 1, 2, and 3 land use
conditions. Historic conditions represent past land use conditions (i.e., 1954 land use) as in
the Credit River Water Management Study (2007).

R

Table 5.2.1 Measurable Hydrologic Parameter Values for Subwatershed 17 (A)
Historic

Existing

Scenario 1

Scenario 2

Scenario 3

219

241

234

208

187

59

58

73

66

61

N/A

1.38

1.27

1.25

1.18

7.8

9.8

9.0

8.8

8.1

16.5

19

17.6

16.9

15.4

D

Parameter
Watershed Peakiness 1
(Q25/Qbaseflow)
Watershed Peakiness 2
(Q1.25/Qbaseflow)
Instream Erosion
Potential 1 (ratio relative
to historic value)
Protection of Property
and Structures (Q5 flow,
3
m /s)
Protection of Life and
3
Property (Q100, m /s)

Table 5.2.2 Flow Time Series Parameter Values for Subwatershed 17 (A)
Flow Time Series Ratio
relative to Historic Values
Q2
Q5
Q10
Q20
Q25
Q50
Q100
Q200

Existing

Scenario 1

Scenario 2

Scenario 3

1.32
1.25
1.22
1.20
1.20
1.17
1.15
1.14

1.21
1.16
1.13
1.10
1.11
1.08
1.07
1.05

1.19
1.12
1.09
1.07
1.07
1.04
1.02
1.01

1.11
1.04
1.01
0.98
0.98
0.95
0.93
0.91
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1.11

Q500

1.03

0.99

0.89

Table 5.2.3 Measurable Hydrologic Parameter Values for Subwatershed 17 (B)
Climate
Change
(HotterDryer)

Parameter

Historic

Watershed Peakiness 1
(Q25/Qbaseflow)
Watershed Peakiness 2
(Q1.25/Qbaseflow)
Instream Erosion Potential
1 (ratio relative to historic
value)
Protection of Property and
3
Structures (Q5 flow, m /s)
Protection of Life and
3
Property (Q100, , m /s)

219

241

255

412

438

426

59

58

85

132

129

120

N/A

1.38

1.48

1.42

1.27

1.18

7.8

9.8

10.1

9.9

9.4

9.0

16.5

19

19

19

18.9

18.6
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Aggregate Aggregate
1
2

Climate
Change
(HotterWetter)

Pond
Removal
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Table 5.2.4 Flow Time Series Parameter Values for Subwatershed 17 (B)
Flow Time Series Ratio
Pond Removal
relative to Historic Values
Q2
1.32
Q5
1.25
Q10
1.22
Q20
1.20
Q25
1.20
Q50
1.17
Q100
1.15
Q200
1.14
Q500
1.11

Aggregate 1

Aggregate 2

1.39
1.29
1.25
1.21
1.21
1.17
1.15
1.13
1.10

1.34
1.27
1.23
1.21
1.20
1.17
1.15
1.13
1.11

Climate Change Climate Change
(Hotter-Wetter) (Hotter-Dryer)
1.24
1.17
1.20
1.15
1.18
1.14
1.17
1.14
1.17
1.14
1.15
1.13
1.15
1.13
1.14
1.12
1.12
1.11

AF
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According to Table 5.2.2 and Table 5.2.3 parameter values for land use Scenario 2 closely
match those for historic land use conditions. However, the ratios for the flow time series
values, 2 through 100-year flood flows, for land use scenario 2 were also found to be less
than 1.5 of the historic flow time series values. Therefore, from a flooding perspective,
either land use scenario 2 or 3, would be sufficient to off-set the impacts of climate change
or aggregate operations. Furthermore, aggregate extraction scenario 1 closely matches
those for historic land use conditions. In addition, for each of the following scenarios
aggregate scenario 1 and 2 and climate change scenarios 1 and 2 the flow time series
values, 2 thru 100-year flood flows, for each scenario were also found to be less than 1.5 of
the historic flow time series values.
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The long-term modeling results indicate that the impact of aggregate operations on water
balance quantities, flood flows and low flows at the outlet of the study area is minimal when
considering only the hydrological component. In part this is because of the amount of
groundwater and baseflow that Shaws Creek contributes to the Credit River Watershed.
While the results suggest minimal impact on the subwatershed scale, impacts may be felt to
the larger Credit River Watershed because of its reliance on the significant contributions
coming from Shaws Creek Subwatershed. It is important to note that such models do not
adequately investigate thresholds or potential impacts to localized spawning areas including
upwelling impacts (different from low flows) or thermal plumes. However, impacts due to
climate change are more pronounced. An evaluation of potential subwatershed targets
indicates that land use scenario 3 would be sufficient to off-set the impacts due to climate
change.
A detailed description of the hydrologic model and impact assessment results is included in
Appendix E.
5.3

HYDROGEOLOGY

Shaw's Creek Subwatershed remains in a relatively undeveloped condition compared to
other subwatersheds in the Credit River Watershed. Potential future development scenarios
for this subwatershed study reflect a continuation of rural land uses based on information
derived from the Background Report (CVC, 2006). The Phase 1 Subwatershed report
identified that the preservation of the groundwater recharge characteristics of the
subwatershed, including the protection of high infiltration areas and of the major wetland
systems, should be the cornerstone of any future development strategies. This is of
particular importance when considering the aggregate industry, which may have significant
impacts on the groundwater regime, and urbanization, which may impact overall water
balances. In addition, through the study process the potential impact of climate change on
overall water balances was also identified as a concern.
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The potential impact of aggregate development and climate change stresses on the water
balance of the subwatershed was assessed through the use of a FEFLOW (DHI-WASY,
2009) groundwater model. For this study the existing Credit River Groundwater Flow Model
(AquaResource, 2009) was refined within the Shaw’s Creek Subwatershed area based on
the results of the Phase 1 study. The refined model was then used to simulate the water
budget effect of two potential aggregate development scenarios, and, a climate change
scenario. The modelling study assumptions, methodology and results are summarized in the
Technical Memorandum, Groundwater Flow Simulations, Existing and Future Hydrogeologic
Conditions (AquaResource Inc., February 2010) which is included in Appendix F.
As part of the model update and refinement a calibration was completed to the existing
conditions within the subwatershed, as outlined in the Phase 1 report. This update included
a refinement of the geologic and hydrogeologic understanding of the area, topographic
conditions, surface water flows, recharge conditions (including the GAWSER assessment)
existing aggregate extraction operations, and, a review of water takings though the Permit
To Take Water database. Overall the calibrated model achieved good agreement between
observed and modelled groundwater levels and baseflow (discharge) rates.

D



Subcatchment 17-04 at the boundary between Shaw’s Creek (CVC) and the Grand
River Watershed.
Flow converging on pumping wells is more consistent with current activities in the
simulated maps as the observed water levels represent different and varied time
periods.
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5.3.1
Existing Conditions
Appendix F provides the mapping and detailed discussion associated with the modeling
results. The simulated overburden groundwater contour maps and derived flow directions
are considered representative and provide additional (more detailed) understanding of flow
directions as compared to the mapping developed solely on the water well record database
(“observed” conditions). The largest differences between the observed and simulated
overburden water level maps exist in areas where there are no overburden wells,
specifically in:

The simulated bedrock water level wells represent addition detail in flow; derived from the
influence of bedrock topography. However, there is good match between simulated and
observed because there is a better distribution of wells in bedrock than in overburden. The
simulated flow conditions provide additional understanding of the key groundwater flow
functions within the subwatershed including:




Convergence of flow lines along streams, wetlands and lakes where groundwater
discharge is simulated (e.g. Caledon Lake)
Groundwater flow in from Grand River Watershed to subcatchments 17-01 and 17-04.
Groundwater flow from Shaw's Creek to Subwatershed 15 in the south and
Subwatershed 18 in the east.

A groundwater flow budget was developed based on the simulated groundwater flow within
the Shaw's Creek Subwatershed (specific results presented in Appendix F). The results are
summarized in Table 5.3.1.
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Table 5.3.1 Simulated Existing Conditions Water Budget
Sub-catchment
No.

17-01
17-02
17-03
17-04
17-05
17-06
17-07
17-08
17-09
17-10
TOTAL

Recharge

12659
3582
2538
13602
969
857
4329
3791
4081
163
46572

Pumping

-234
-2289
0
-601
0
0
0
-211
-159
0
-3493

(Baseflow) Discharge to (-)
or Seepage from (+)
Streams/Wetlands
3
m /day
-12354
367
-531
-5789
-1487
-1288
-3919
-3331
-3964
-2295
-34593

Intercatchment Groundwater
Flow to (+) or from (-) Adjacent
Subcatchment
71
1660
2007
7212
-518
-431
410
249
-42
-2132
8486

T

The flow budget indicates that the magnitude of groundwater flow is significant in many of
the subcatchments and is an important feature to consider when evaluating origin of water
discharging in a subcatchment. In general most of the subcatchments below Caledon Lake
receive a large portion of the groundwater discharge from recharge in headwater
subcatchments.
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Another important feature of the flow system and water budget is the groundwater flow into
and out of the subcatchment. Although there is a net excess of groundwater flow in Shaw's
Creek (net = 8486m3/day) that flows into Subwatershed 15 and 18, the total flow through
Shaw's Creek includes groundwater flow in from the Grand River and recharge. The
groundwater flow into the Shaw's Creek from the Grand River watershed is approximately
7283 m3/day based on the net groundwater flow into the subcatchments that border the
Grand River Watershed. The total input of groundwater to the subwatershed via
groundwater flow and recharge is approximately 53,850m3/day. Groundwater flow in from
the Grand River Watershed represents approximately 14% of the total groundwater input to
the subwatershed. Under existing conditions the flow in from the Grand River provides a
quantity of water that is equivalent to almost 85% of the water that flows into Subwatershed
15 and 18. In comparison groundwater extraction from all permitted users is approximately
6% of the total groundwater input to Shaw's Creek.
The groundwater flow divide west of Shaw's Creek is simulated to lie approximately 1-2km
west of the surface water divide. Maintaining the inflow from the Grand River Watershed is
an important consideration for maintaining baseflow in Shaw's Creek and adjacent
Subwatersheds within CVC.
5.3.2
Aggregate Impact Scenarios
The potential for future aggregate development was considered based on the Official Plans
of Wellington and East Garafraxa Counties. Existing maps of future development were
consulted for these counties which only consider expansion of currently identified or
licensed operations (East Garafraxa, Schedule A, 2005; Wellington, Schedule A2, 2006).
The Region of Peel has identified potential aggregate development areas in the CHPMARA
mapping (Town of Caledon Schedule L, 2003). Two potential future aggregate development
scenarios were conceived based on these available planning maps for the Shaw's Creek
Subwatershed. The new areas considered within these scenarios, not currently licensed, are
neither proposed or endorsed by CVC but rather reflects potential development areas
identified in current municipal plans.
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The areas considered in the two future scenarios for aggregate development are shown in
Appendix F, and figures 5.1.2 and 5.1.3. In the Future Aggregate Development Scenario 1
scenario all currently licensed areas in East Garafraxa and Wellington as well as CHPMARA
areas in Peel were considered for aggregate development. Although the aggregate
extraction is currently above the water table for all operations in Shaw's Creek, with the
exception of Alton Sand and Gravel, the future conditions simulations considered the
potential impact of extraction below the water table on the groundwater system.
Extraction below the water table was simulated by assigning a hydraulic conductivity of 1m/s
to the licensed area in layer 1 of the calibrated existing conditions model. To simulate the
future conditions, post development, recharge was set to zero, conservatively assuming a
net balance between recharge and evaporation from the water surface in the pit. Pumping
associated with the aggregate washing was set to zero to be consistent with postdevelopment conditions. Based on these assumptions, the simulations represent an
extreme “worse case” predictive scenario, and provides a maximum limit of potential impact
of unmitigated development.
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Under both of the future aggregate scenarios general groundwater flow directions from west
to east are maintained but the flow in the vicinity of the pits is greatly impacted by the
simulated aggregate extraction. The impacts to the flow directions and gradients are most
pronounced in Aggregate Scenario 1 where the largest areas of extraction are simulated
within Peel. The simulated extraction causes flow to converge on the pits and results in
stronger horizontal gradients around the pits and flat gradients across the pits. The more
realistic Aggregate Scenario 2 shows similar changes in groundwater flow directions and
gradients but the smaller extent and larger areas between developments lessens the
impacts.

R

In all cases the impact of simulated extraction is to lower the water table on the upgradient
end of the pit and increase the water table at the down gradient end. In many of these
locations the changes in water levels coincide with the location of surface water features.
These localized water table changes may potentially impact aquatic and wetland features,
including thermal groundwater plumes.

D

Table 5.3.2 and Table 5.3.3 show the simulated baseflow/groundwater discharge for both
aggregate scenarios and the change in baseflow compared to the existing conditions.
Table 5.3.2 Summary of Simulated Water Budget Future Aggregate Scenario 1
(Baseflow) Discharge to
Sub-catchment No. Recharge Pumping (-) or Seepage from (+)
Streams/Wetlands
3
m /day
17-01
9525
0
-16308
17-02
2449
-2289
705
17-03
1646
0
-13329
17-04
12172
0
-7192
17-05
969
0
-1511
17-06
857
0
-1348
17-07
2996
0
-9584
17-08
3799
-211
-3464
17-09
3512
0
-3951
17-10
163
0
-2463
Total
38089
-2500
-58445

Intercatchment Groundwater
Flow (+) or from (-) Adjacent
Subcatchment
-6783
864
-11683
4980
-542
-491
-6587
124
-439
-2300
-22856
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Table 5.3.3 Summary of Simulated Water Budget Future Aggregate Scenario 2
(Baseflow) Discharge to
Sub-catchment No. Recharge Pumping (-) or Seepage from (+)
Streams/Wetlands
3
m /day
17-01
10557
0
-11818
17-02
3192
-2289
651
17-03
2177
0
-1349
17-04
12164
0
-7827
17-05
969
0
-1456
17-06
857
0
-1285
17-07
3555
0
-3964
17-08
3791
-211
-3408
17-09
3691
0
-3802
17-10
163
0
-2455
Total
41117
-2500
-36712

Intercatchment Groundwater
Flow (+) or from (-) Adjacent
Subcatchment
-1261
1554
829
4337
-487
-428
-409
172
-111
-2292
1904
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For both of the aggregate scenarios baseflow is simulated to increase above existing
conditions for most subcatchments. In all cases the largest simulated increases occur in
subcatchments with the largest extent of extraction. The imposed convergence of flow on
the pits and the existence of streams in close proximity to the pits, results in these local
increases in baseflow. On closer examination of the baseflow results and groundwater flow
maps, the net increase in groundwater discharge in some subcatchments, masks the local
reduction in baseflow on the upgradient side of the pits, at the expense of additional
discharge at the downgradient end of the pit.
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The apparent enhancement of groundwater discharge within Shaw's Creek Subwatershed
comes at the potential cost of increased flow into the subcatchment from the Grand River
Watershed and the corresponding reduction in outflow (toward Subwatershed 15 and 18).
Under both aggregate scenarios the net outflow of water from the subwatershed under
existing conditions is significantly reduced. Under scenario 1 the net outflow condition is
changed to a net inflow condition. Under scenario 2 the net outflow is reduced by almost
80%. Flow into the subwatershed from the Grand River Watershed is similar based on the
water table contours. However, the additional inflow is estimated to increase from 16% of
total groundwater inputs under existing conditions to 32% under aggregate Scenario 1. In
aggregate scenario 2 inflow is similar to existing conditions from the Grand River Watershed
but there is a large reduction in outflow.
Current management practices related to below water table aggregate extraction would
typically include measures to mitigate the existing gradients and water levels. The
measures should be considered in proposed management strategies.
5.3.3
Climate Change Scenario
The impacts of potential future climate change were also simulated based on the change in
estimated groundwater recharge for the hotter-dryer climate change scenarios simulated
with the GAWSER model. The hotter-drier climate scenario developed with GAWSER
estimated a potential 21% reduction in recharge below existing conditions. To simulate the
impact of this potential future climate the existing conditions recharge was reduced by 21%
across the subwatershed.
The simulated groundwater contours are shown in Appendix F. The existing general
groundwater flow directions from west to east are maintained under the climate change
scenario although water levels will be lower. Overall gradients are reduced and in the
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western portion of subcatchment 17-04 flow in from the Grand River Watershed decreases
by about one-third and outflow to Subwatershed 15 and 18 decreases.
The simulation shows a lowering of the water table elevation by as much as 5 meters in the
subcatchments composed primarily of sand and gravel at surface under the future climate
condition. In western portion of subcatchment 17-04, and areas to north and east of the
subwatershed, water levels may rise slightly compared to existing conditions as the system
equilibrates to the changes in recharge. Water levels are simulated to increase in areas with
low permeability material such as tills at the surface or have thinner sand and gravel at
surface than areas where the groundwater level drops.
Table 5.3.4 summarizes the simulated baseflow/groundwater and the change in baseflow
compared to the existing conditions discharge for the climate change scenario.
Table 5.3.4 Summary of Simulated Water Budget Hotter-Dryer Climate Change Scenario

-234
-2289
0
-601
0
0
0
-211
-159
-211
-3704

(Baseflow) Discharge to Intercatchment Groundwater
(-) or Seepage from (+) Flow to (+) or from (-) Adjacent
Streams/Wetlands
Subcatchment
3
m /day
-7065
2704
700
1241
1013
3019
-5034
5113
-1423
-657
-1225
-548
-3323
97
-3634
-850
-4422
-1357
-4826
-4908
-29239
3856

AF

10003
2830
2006
10748
766
677
3421
2996
3224
129
36799

Pumping

R

17-01
17-02
17-03
17-04
17-05
17-06
17-07
17-08
17-09
17-10
Total

Recharge

T

Updated Subcatchment No.

D

There is an overall reduction in baseflow of 60% with most of the subcatchments showing
small to moderate reductions in groundwater discharge. The exception is subcatchment 1710, located at the bottom of the subwatershed showing an increase under the new flow
regime. Under the climate change scenario the groundwater outflow function to adjacent
subwatersheds is maintained but the amount of outflow is reduced by 55%.
The simulated climate change scenario is a generalized representation of potential impacts
on the average annual conditions. The current analysis does not consider how the predicted
increased frequency of seasonal extremes in temperature and precipitation may compound
to affect groundwater flow and groundwater discharge function. Management strategies
should consider the appropriate level of protection of the groundwater functions under these
extremes. It is important to note that the cumulative impact of climate change with other
stressors, including aggregate operations and urbanization, may further exacerbate the
conditions within the watershed.
Septic System Impact Assessment
Within Shaw’s Creek Subwatershed, privately owned septic systems were identified as a
significant stressor but was not considered as part of the modeling component of the impact
assessment. For this reason, effort has been made to identify the extent of the impact and
identify where to focus efforts for mitigating the stressor in order to inform the management
recommendations. The following provides the results of the analysis.
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Overview
All of the residents in Shaw’s Creek Subwatershed rely exclusively on private septic
systems. Most of the private septic systems treat waste from single housing units. Of
notable concern are the dwellings within Alton Village due to the high density of private
septic systems within the urban area. A number of studies have concluded that septic
systems within the Alton Village are contributing to increased nitrate levels in the
groundwater and subsequently Shaw’s Creek, including the Alton Village Study and the
Shaw’s Creek Subwatershed Study Phase 1 Report. Within Alton there is currently 990
residents with 326 dwelling that rely on septic systems.
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Septic System Structure
A typical Class IV septic system consists of a septic tank and a series of perforated pipes
referred to as a leaching bed (see figure below). The size of the system depends on a
number of factors including consideration of use and the environmental conditions. In a
Class IV system solid and liquid waste is separated in the septic tank and bacteria housed
within the tank work to partially clarify the liquid. The liquid flows from the tank into the
leaching bed where the effluent is dispersed through perforated pipes into the native soil.
The soil performs the final stage of treatment as waste binds to the soil particles or is
consumed by soil organisms. Treated wastewater will eventually move through the soil into
the water table.

Figure 5.3.1 Rendering of a typical septic system

In malfunctioning septic system, that is systems requiring repair, replacement or
maintenance, may have the potential to impact both surface and groundwater resources.
The contaminants of concern from septic systems include nitrate, phosphorus, pathogens,
chlorides metals and organic compounds. Potential contamination of Shaw’s Creek, and in
turn the Credit River, from septic system effluent is a concern. While it is difficult to
distinguish the extent of the impact of septic systems, as mentioned previously, monitoring
information over the last few decades have identified that septic systems are impacting the
groundwater and surface water resources in the Alton area.
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Nitrate Impacts in Alton
Prior to 1980 all water supply within the Village of Alton was obtained using individual
private wells. As part of the Alton Estate residential development, two communal water
supply wells were installed in 1977, but not utilized until 1980. These two wells are the Alton
Wells No. 1 and No. 2 (sometimes referred to as AM1 and AM2). Since this time the
communal water supply system has been expanded, including the extension of service to
the entire village and the addition of Alton Wells No. 3 and No. 4 (sometimes referred to as
AM3 and AM4) in 1986.

T

The Alton Village Study Phase 1 Report (2008) reported that there was evidence that the
existing individual septic system effluent within Alton was impacting the local groundwater
system which at the time was identified through elevated nitrate concentrations in the water
supply aquifer at one known location with the village (wells No.1 and No.2). Based on data
provided by the Region of Peel, since 1987 average nitrate concentrations at Well No. 1 and
Well No. 2, generally downgradient of the Alton Estate subdivision, have increased
significantly. Subsequent to the Alton Village Phase 1 Study, wells No.1 and No.2 have
been taken out of production. In addition to now relying solely on Wells No.3 and No.4, a
back-up water supply can be obtained from Caledon Village through an existing 300 mm
diameter water main that connects the water distribution systems of Alton and Caledon
(note: the Caledon Village and Alton water systems are classified with the MOECC as one
drinking water system under the same water works number).
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In the Region of Peel’s Alton/Caledon Village Additional Water Supply Municipal Class
Environmental Assessment Phase 1 and 2 Report, it was noted that there are also
significant concerns related to the long-term reliability of Wells No. 3 and No. 4 due to an
increasing trend in the levels of nitrates in the groundwater.
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Septic System Investigation and Management
Water contamination associated with the septic systems can be generally attributed to the
age of the system and the number of lots that have septic systems that are below the
minimum lot size required by current standards for both an operational tile bed and a
reserve area for a replacement bed. Within Alton, 47% of the housing stock we built prior to
1980 and 40% was built within the 1980’s,suggesting that a large percentage of the homes
may have septic tanks installed over 25 years ago. Of these homes, 34% of them do not
meet the minimum lot size required under the building code.
The following provides further description of the analysis and results.
Age of Septic Systems Assessment:
The typical lifespan of a septic system is 15-25 years, beyond which systems often function
poorly or experience complete failure. As part of the subwatershed study there is limited
information on the age of private sewage systems. What is known is the approximate age of
development and in turn the age of the original septic system. Most of Alton Village was built
between 1980 and 2010, with the Alton Estate subdivision making up the greatest amount of
development during this period. The Alton Estate subdivision consisted of 129 lots and was
primarily built between 1985 and 1988. The Alton Estate subdivision makes up 39% of the
development within Alton. Within the Alton Estate subdivision, the useful operating life of the
original septic systems has been reached. Similarly, for the remainder of the Village, with the
exception of the Thomas Farm development, the age of development alone suggests that
septic systems may not be operating as initially intended.
This analysis is limited by the lack of information on the replacement and maintenance of
septic systems rendering this analysis to make general assumptions based on the age of
septic systems which may over estimating the level of impact.
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Table 5.3.5 Age of Development

Percentage of development Built within this time period
26.6%
6.6%
14%
52.8%
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Date
Pre 1990
1900-1949
1950-1979
1980-2015

Figure 5.3.2 Age of Development (Source: Alton Village Study Phase 1 Report, 2008)

Lot Size Septic Systems Assessment
One of the issues that is encountered when attempts are made to replace aging or failing
systems is the size of the lot. Under current standards, properties must be at least 1,400 m 2
to accommodate a septic system and observe the required setbacks. As part of this study,
an assessment of the size of the lots revealed that 34% of the properties within Alton do not
currently meet this standard. This suggests that higher levels of loading are taking place
within a small area.
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Figure 5.3.3 Lots below current property standard size
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Current and Future Mitigation Initiatives
In 2013 Town of Caledon Staff brought to council a resolution to develop a Septic Tank
Inspection and Replacement Program. The report recommended that: (1) the preferred
program financing approach is through property tax revenue rather than directly charging
the homeowner; (2) the program be flexible to take into account the Town’s unique septic
system issues; (3) risk factors such as age and location (i.e. near water) need to be factored
in when prioritizing the septic system inspections; (4) the program be fully funded and
delivered by the Region of Peel; (5) communication with and resident buy-in is critical to a
program’s success; and (6) the septic system inspections should rely on the Ministry of
Municipal Affairs and Housing guidelines for On-Site Sewage System Maintenance
Inspections.
Through Source Water Protection buildings in Alton Village within the Well Head Projection
Area A (WHPA-A) or in a WHPA-B with a vulnerability score (VS) of 10 are required to
conform to the Source Water Protection policies. Within the Alton area this represents 2
homes which fall within the WHPA-A (see figure 5.3.4) as there is no WHPA-B with a
vs=10.The following is a list of policies that apply to the septic systems, as well as new
septic systems that may be built on vacant land, within the WHPA-A:
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SWG-2 Septic systems
governed under
the Building
Code Act

Implementing Policy
Body
Municipality
A prioritized maintenance inspection program for
septic systems, including holding tanks, governed
under the Building Code Act in locations where the
threat is, or would be, significant, shall be
implemented by the municipality or Principal
Authority under the Ontario Building Code no later
than January 2017. Inspection efforts should be
prioritized based on systems that pose the greatest
risk to sources of drinking water.
MOECC and The Ministry of the Environment and Climate
Municipality
Change should develop and produce education and
outreach materials which shall be delivered by local
municipalities to landowners with septic systems,
including holding tanks, governed under the Building
Code Act within significant threat areas that explains
the rationale for the maintenance inspection
program and the benefits of regular maintenance
and properly functioning septic systems
Planning
Where septic systems, including holding tanks,
Approval
governed under the Building Code Act (vacant
Authority
existing lot of record) would be a significant drinking
water threat, vacant lots of record shall be subject to
site plan control so that the location of the individual
on-site sewage systems and replacement beds only
be permitted if they are sited to ensure they do not
become a significant drinking water threat.
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Policy Threat
ID
Description
SWG-1 Septic systems
governed under
the Building
Code Act

T

Table 5.3.6 List of septic system polices in the Source Water Protection Plan (CTC, 2014)

SWG-3 Septic systems
governed under
the Building
Code Act

SWG-4 Septic systems
governed under
the Building
Code Act

Planning
Approval
Authority

1) No new lots requiring septic systems, including
holding tanks, governed under the Building Code
Act shall be created where the activity would be a
significant drinking water threat in the following area:
WHPA-A (future).
2) New lots requiring septic systems, including
holding tanks, governed under the Building Code
Act in an area where the activity would be a
significant drinking water threat shall only be
permitted if the municipality is satisfied that the

When Policy
Applies
January 2017

Implement
within 2 years

Future:
Immediately
Amend Official
Plans for
conformity
within 5 years
and ZBLs
within 3 years
of OP
approval.
Future:
Immediately
Amend Official
Plans for
conformity
within 5 years
and ZBLs
within 3 years
of OP
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ID

Threat
Description

SWG-5 Septic systems
governed under
the Building
Code Act

When Policy
Applies
approval.

Future:
Immediately

Future:
Immediately

Existing: 3
years
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SWG-9 Septic systems
governed under
the Building
Code Act and
Ontario Water
Resource Act
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SWG-8 Septic systems
governed under
the Building
Code Act and
Ontario Water
Resource Act

Implementing Policy
Body
activity will not become a significant drinking water
threat. The hydrogeological assessment to
determine appropriate development density shall be
conducted by a professional licensed to carry out
that work in any of the following areas: WHPA-B (VS
= 10) (future); or WHPA-E (VS = 10) (future); or the
remainder of an Issue Contributing Area for Nitrates
or Pathogens (future).
MMAH
The Ministry of Municipal Affairs and Housing is
requested to amend the Building Code Act to permit
municipalities to require higher standards for septic
systems governed under the Building Code Act to
deal with nitrate and pathogen threats where they
would be a significant drinking water threat.
MOECC
1) Septic systems with subsurface disposal of
effluent, as regulated by the Ontario Water
Resources Act, shall be prohibited where the activity
would be a significant drinking water threat in the
following area: WHPA-A (future).
2) Where septic systems with subsurface disposal of
effluent, as regulated by the Ontario Water
Resources Act, are in an area where the activity is,
or would be, a significant drinking water threat, the
Environmental Compliance Approval that governs
the activity shall be reviewed or established to
ensure appropriate terms and conditions are
included so that the activity ceases to be, or does
not become, a significant drinking water threat in
any of the following areas: WHPA-A (existing); or
WHPA-B (VS = 10) (existing, future); or WHPA-E
(VS = 10) (existing, future); or the remainder of an
Issue Contributing Area for Nitrates, Pathogens,
Sodium or Chloride (existing, future).
Planning
1) New development dependent on septic systems
Approval
with subsurface disposal of effluent, as regulated by
Authority
the Ontario Water Resources Act, shall be
prohibited where the activity would be a significant
drinking water threat in the following area: WHPA-A
(future).
2) New development dependent on septic systems
with subsurface disposal of effluent, as regulated by
the Ontario Water Resources Act, in an area where
the activity would be a significant drinking water
threat, shall only be permitted where it has been
demonstrated by the proponent through an
approved Environmental Assessment or similar
planning process that the location for the septic
system is the preferred alternative and the safety of
the drinking water system has been assured in any
of the following areas: WHPA-B (VS = 10) (future);
or WHPA-E (VS = 10) (future); or the remainder of
an Issue Contributing Area for Nitrates, Pathogens,
Sodium or Chloride (future).
MOECC
The Ministry of the Environment and Climate
Change is requested to develop guidelines for
managing significant drinking water threats from
septic systems with subsurface disposal of effluent,
as regulated by the Ontario Water Resources Act,
for distribution to developers, municipalities and
other interested or affected parties.

SWG10

Septic systems
governed under
the Building
Code Act and
Ontario Water
Resource Act

Future:
Immediately

Amend Official
Plans for
conformity
within 5 years
and ZBLs
within 3 years
of Official Plan
approval

Existing and
Future:
Consider within
2 years
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Figure 5.3.4 Properties within WHPA-A for which policies in table 5.3.6 apply
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Through Source Water Protection policies the implementation of a septic inspection program
is mandatory and required to be implemented immediately. While inspections are targeted to
potentially high risk systems, they represent a very small percentage of overall septic
systems within Alton.
Given the issue of nitrates within the area, a better understanding of the current state and
the ability to track replacements is required of local septic systems within all of Alton.
Tracking should document repair, replacement and maintenance activities.
As well, the results of the Alton Village Study septic system assessment study indicates that
any risk assessment for new development or construction in the Alton area should be based
on the Canadian water quality guideline for the nitrate ion for protection of aquatic life (of
about 3.0 mg/L) at the development property boundary and/or surface water discharge. This
recommendation is further reiterated through the subwatershed study.
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CVC does not support the use riparian zone to polish septic system effluent to acceptable
levels. Continued development within the study area at existing densities and using
conventional individual septic systems will increase the areal extent and mass of nitrate in
the overall system. This could lead to an increased reliance in riparian zone denitrification
and an increased potential for localized impacts in any areas where dilution and
denitrification processes are not fully effective or have a limited life-span (as carbon is
consumed).
It is further suggested that for future development additional treatment of sewage on the lot
level may be warranted based on the site conditions for a subdivision (development of 5
houses or greater).
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Refer to the management chapter for further details on recommended actions for septic
systems.

75

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

5.4

NATURAL HERITAGE

The natural heritage assessment of the impact relating to the various scenarios will be
based on a summary of objectives relating to natural heritage and water policies of the
Provincial Policy Statement [PPS] (2005). Specifically, the objective is to prevent no
negative impacts on the ecological function of significant natural heritage features.
Significant natural heritage features are defined by the PPS to include significant wetlands,
fish habitat, coastal wetlands, the habitat of threatened and endangered species,
woodlands, valleylands and Areas of Natural and Scientific Interest. Another recommended
objective of the PPS is to protect, restore or enhance the diversity and connectivity of
natural features in an area, and the long-term ecological function and biodiversity of natural
heritage systems. This assessment will recognize the linkage between and among natural
heritage features and areas, surface water features and ground water features. The detailed
impact assessment scoring methodology for natural heritage component is presented in
Table 5.4.1. Scoring is presented in Appendix D.
Table 5.4.1 Terrestrial Impact Assessment Scoring Methodology
significant increase natural vegetation cover adjacent to core natural areas and/or restoration or
maintenance of natural vegetation buffer greater than 30 m adjacent to watercourse corridors.

+

little increase natural vegetation cover adjacent to core natural areas and/or restoration or maintenance
of natural vegetation buffer within 30 m adjacent to watercourse corridors.

0

no change.

-

minor decrease natural vegetation cover or natural areas and/or reduction of natural vegetation buffer
within 30 m adjacent to watercourse corridors.

--

significant decrease natural vegetation cover or natural areas and/or loss of natural vegetation buffer
within 30 m adjacent to watercourse corridors and/or hydrologic impacts (wetter or drier) on natural
areas.
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5.4.1
Dam Mitigation
Dam owners are responsible for the safe management of their structures and for ensuring
their structures remain in compliance with the Lakes and Rivers Improvement Act (LRIA)
and its associated regulations, as well as ensuring there are no impacts under the Federal
Fisheries Act. Many dams in Ontario, Canada and the United States are aging beyond their
intended lifespan, have not been maintained or may not be compliant with current
engineering standards which may pose a significant hazard. In some cases the cost of
insurance, maintenance, needed to keep the dam compliant or replacement makes the dam
no longer practical. When considering mitigation options for a dam, the process should
follow the guidelines set out by the Ministry of Natural Resources and Forestry under the
LRIA which requires a careful consideration of a number of factors including safety,
economic, environmental and societal factors.
Safety factors that should be considered include the potential for sudden failure of the dam
which may result in injuries, damage to property (downstream landowners or public utilities)
or even loss of life if a dam is old, not properly maintained, not constructed to current
standards.
The elimination of maintenance costs, insurance or the avoidance of future liability if the
dam fails are economic considerations that should be considered. The majority of ponds
that are online with a watercourse will eventually follow natural succession and fill with
sediment over time through the natural fluvial processes. The cost of periodic sediment
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removal may be cost prohibitive. If a dam fails, the owner may be liable for any resulting
injury, death or property and environmental damage. The overall economic cost of fixing,
making a dam safety compliant or mitigating or removing a dam should also be considered.
The detrimental impacts of a dam including the disruption of sediment and fluvial transport,
natural hydrology, the degradation of water quality, the thermal impacts to coldwater
fisheries and barriers to fish passage preventing fish from reaching suitable habitats should
be examined relative to other factors. The pond associated with the dam may serve
additional ecological functions for flora and fauna such as wetland birds, amphibians and
reptiles. Long term maintenance of the wetland features and functions may be difficult as
the pond fills with sediment and follows natural succession. Lastly, the societal factors such
as cultural history, recreation and aesthetics should be considered. The pond may be
providing opportunities for outdoor and recreational activities such as swimming, fishing,
skating or boating. Other considerations such as hydropower, dilution of water treatment
plant discharge and if the dam was designed to provide flood attenuation must also be
considered.
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If dam mitigation is being contemplated, there are a number of options worth considering
including:
1. Complete dam removal: The complete removal of the dam structure allows the river
to flow freely and returns it to natural or naturalized conditions. It mitigates many of
the negative impacts to the watercourse including thermal, water quality, fluvial and
fish passage issues. It also can remove the liability and cost associated with
maintaining the dam. Costs can vary depending on the local site conditions and the
design of the mitigation. In some cases it may be desirable to return the headpond
wetland to its natural, pre-dam condition and hydrology.
2. Partial dam removal: This can include approaches such as notching the dam or
removal of some of the stop logs. Benefits of this option include reduced thermal
impacts and improved sediment transport. Fish passage mitigation is often
associated with this option.
3. Fish passage mitigation: Passage mitigation can involve the construction of a
fishway, bypass channel or fish ladder that allows fish to traverse the dam or swim
around the pond. In some cases it may be possible to maintain an offline or bypass
pond thereby maintaining some of the desirable features associated with the pond.
This option may involve the construction of a channel around the pond or within the
existing bed of the pond. It generally mitigates many of the negative impacts to the
watercourse including thermal, water quality, fluvial and fish passage issues, while
possibly retaining pond wetland functions, aesthetic and recreational values.
4. Thermal Mitigation: The installation of a “bottom-draw” that draws cold water from
the bottom of the pond if it is deep enough, thereby eliminating the warming effect of
the pond during hot summer months.
5. Development of more environmental friendly maintenance and discharge regime.
Changing how the dam is operated and maintained could benefit the downstream
receiving watercourse in a variety of ways. Consideration for mimicking natural or
“ecological flows” can benefit downstream wetlands, channel structure and function
and fisheries. The maintenance of low flows during crucial periods could also benefit
flora and fauna downstream.
6. It may also be possible to combine these options and create a hybrid solution. For
example, a dam can be partially removed and fish passage around the dam
provided. This would reduce the thermal impacts of the pond since the pond would
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be smaller but still maintain a water feature and reduce costs associated with
construction of a bypass channel.
There are five dams that have been identified in the subwatershed study for their potential to
be mitigated to reduce the negative hydrologic and ecologic impacts of the dams. Mitigation
at all of these dams would help improve fish passage, fluvial geomorphology, wetland
hydrology, water quality and thermal impacts to Shaw’s Creek.
The first dam is at the McCallum’s Pond which is situated along a headwater tributary north
of Highpoint Sideroad in subcatchment 17-09. The McCallum’s Pond is situated in the
hummocky topography of the moraine. The hydraulics of the pond is controlled by the
structure located at Highpoint Sideroad. Before the control structures were constructed, the
lands associated with the pond were likely dominated eastern white cedar swamp similar to
the other depressions on the moraine in the vicinity.

AF

T

Three dams are identified along Shaw’s Creek as it passes through the Village of Alton in
subcatchment 17-08. These dams include the Millcroft Inn Pond, the Alton Millpond and the
remnant of a dam control structure located downstream of Main Street in Alton. This reach is
of particular strategic significance to the natural heritage system as it is a critical corridor for
linking the majority of the Shaw’s Creek subwatershed to the Credit River valley. The
function of the natural heritage system of Shaw’s Creek is impaired by the lack of natural
vegetation resulting from the historic residential and commercial development associated
with the Village of Alton. The restoration of these ponds could help to improve the function of
natural heritage system through the Village.
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The Cedar Falls Pond is located downstream of Caledon Lake in subcatchment 17-03.
Mitigation measures would help improve aquatic habitat, fish passage and the quality of the
linkage between the natural areas of Caledon Lake and the Alton-Hillsburgh Provincially
Significant Wetland Complex. Mitigation options could also have a local benefit on the
adjacent natural area by providing opportunities to enlarge the natural area and improve the
hydrology of the stream.
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5.4.2
Natural Heritage Scenarios 1, 2 & 3
A key strategy to managing, protecting and restoring a sustainable healthy, functional
environment for the Shaws Creek Subwatershed is the development of a natural heritage
system. A natural heritage system is a system of connected natural areas and the lands that
are associated with their function that provide important ecological services over a longer
period of time and enable the movement of species (Ontario Ministry of Natural Resources,
2010). The main objective of each Natural Heritage Scenario is to improve the function of
the existing natural heritage system in the Credit River watershed and the Shaw’s Creek
subwatershed. While the existing planning and environmental policy framework will help to
reduce the amount of development within the lands associated with the various Natural
Heritage Scenarios; ultimately, the successful implementation any of the various natural
heritage scenarios is going to be dependent on the willingness of landowners and the
community to support restoration and stewardship initiatives.
Natural Heritage Scenario 1 (Existing Policy & Practices)
Natural Heritage Scenario 1 identifies a natural heritage system that incorporates existing
natural areas and recommends the restoration and protection of 30 metre minimum wide
riparian buffers along streams and the protection of 30 metre minimum buffers around
natural areas (woodlands and wetlands). The 30 metre minimum riparian buffer will help to
enhance or improve stream health and connectivity between natural areas. The 30 metre
minimum buffer on woodland and wetlands will help to reduce negative impacts from
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adjacent land uses, particularly those related to water quality and sedimentation. While the
corridors suggested under scenario one will help they are not large enough to function as
wildlife corridors. Natural Heritage Scenario 1 will be of greatest benefit in those
subcatchments that lack natural vegetation cover adjacent to streams. This scenario will
have little effect on those reaches that buffered by natural vegetation currently. Scenario 1
will have the greatest effect on subcatchments 17-02, 17-04 and the headwater portions of
17-01. All subcatchments would experience some positive impact from this scenario. The
30 metre buffers are supported in scientific literature and are also consistent with the
recommendations of the Credit River Fisheries Management Plan, the protection of the key
natural heritage and hydrologic features under the provincial Greenbelt Plan, and
regulations under the Conservation Authorities Act.
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Natural Heritage Scenario 2 (Enhancement 2)
Natural Heritage Scenario 2 builds on the natural heritage system identified in Scenario 1.
Scenario 2 increases the size of corridors to 50 meters wide along higher order streams
(stream order 4 or greater). This scenario also includes all defined valleylands and
floodplain into the system that are likely to be associated with hazard lands and relate to the
natural functions of wetlands and watercourses. Some lands that show signs of
naturalization or cleared lands that occur adjacent to or within existing large natural areas
were included in this scenario as their restoration has the potential to restore or enhance the
ecological function of these important natural areas. Scenario 2 would afford extra protection
to the stream ecosystem and result in moderate enhancements to the connectivity of the
natural heritage system and function of its core natural areas. The subcatchments to benefit
the greatest from this scenario are 17-01, 17-04 and 17-08. However, almost all
subcatchment experience significant benefit from this scenario. Most areas are supported in
scientific literature and are also consistent with regulations under the Conservation
Authorities Act, the Natural Heritage System of the Greenbelt Plan, Significant Valleylands
and the adjacent land policies under the Provincial Policy Statement. Landowner willingness
to naturalize these lands is again essential to this scenario.
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Natural Heritage Scenario 3 (Enhancement 3)
Natural Heritage Scenario 3 builds on the natural heritage system identified in Scenarios 1
and 2. Scenario 3 proposes the incorporation and naturalization of the entire natural
heritage system (NHS) of the Greenbelt Plan. Stream corridor buffers are to be increased to
100 meters. Currently, the Greenbelt Plan does not require the naturalization of the natural
heritage system, but protects it from incompatible development and provides a higher level
of protection for key natural heritage and hydrologic features within the Greenbelt Plan NHS.
The purpose of naturalizing the natural heritage system (NHS) of the Greenbelt Plan was to
test range of ecological and hydrological effects of various levels of restoration. As
expected, this scenario has the greatest positive effect on the ecologic and hydrologic
function of the Shaw’s Creek natural heritage system. This scenario provides significant
protection and enhancement of watercourse system, significantly enhances natural heritage
system connectivity and the function of core natural areas. Almost all subcatchments
experience significant impacts from this scenario; particularly, immediately north and west of
the Village of Alton.
5.4.3
Aggregate Extraction
The severity of impacts of aggregate extraction on the ecological function of the Shaws
Creek natural heritage system depends on details of the extraction, including the extent,
location, depth and duration of the extraction. All aggregate extraction requires the removal
of the vegetation and overburden in order to extract the underlying aggregate resources.
Depending on the location the extraction may result in the loss of entire or portions of
existing natural areas (e.g. woodlands, wetlands, meadows, lakes, pond and watercourses).
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These losses represent a direct negative impact on the ecological function of the
surrounding landscape or subcatchment. Increased noise, dust and increased road traffic
associated with aggregated extraction represent indirect impacts on the ecological function
of the landscape or subcatchment. Most aggregate extraction operations are likely to result
in the lowering of the shallow aquifers that seasonally interact with vegetation. Aggregate
extraction into the deeper or regional aquifers will have a more significant, widespread and
long-term impact on the hydrology of the landscape. Hydrology or the quantity, distribution,
duration and movement of water significant influence the ecological composition, structure,
productivity, and function of natural areas. Even small changes in the existing hydrologic
condition may cause a significant biological response or change resulting in a negative
impact on the ecological function of the natural area. It is also important to recognize that
hydrologic changes resulting in either wetter or drier conditions may have negative impacts
on the ecological function of natural areas, particularly wetlands and aquatic systems. The
impact assessment for the two aggregate scenarios is based on the potential removal of
natural areas and the potential for hydrological impacts (changes in water table elevations
derived from hydrologic modelling).
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Aggregate Scenario 1
Of the aggregate scenarios, Aggregate Scenario 1 has the greatest potential to have
significant negative impacts on the natural heritage system. This is largely due to the higher
extent of extraction, resulting in a greater change in land use, hydrologic effects and
disturbance of adjacent natural areas. Almost all subcatchments are at risk of moderate to
significant impacts on function of the natural heritage system due to modelled hydrologic
changes associated with aggregate extraction.
Aggregate Scenario 2
The impacts of Aggregate Scenario 2 are less than that of Aggregate Scenario 1 due to the
reduced extent of extraction and its associated impacts.
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Climate Change
The existing biological composition of the natural areas of Shaw’s Creek is dependent on
the existing climate conditions. The warmer temperatures and hydrologic changes
associated with this climate scenario will result in a biological response or change. As a
result, the Climate Change scenario (Hotter & Drier) will have a negative impact of the
existing ecological function of the landscape.
Warmer temperatures will increase the number of frost free days and the number of growing
degree days (i.e. the air temperature exceeds minimum temperature threshold for the
growth and development of plants). Frost or cold temperatures are limiting factors for plants
and animals. The plants and animals that exist in the Shaw’s Creek subwatershed are able
to tolerate or out compete other species under the existing climate.
Changes to the climate will mean that some species that can currently tolerate the existing
temperatures and hydrologic conditions are no longer able to tolerate those conditions.
Other species that currently not found within the Shaw’s Creek subwatershed that cannot
tolerate the cold or hydrology of the existing climate, will migrate to the subwatershed as
they will be able to tolerate the warmer and drier conditions associated with the climate
change scenario. The immigration of new species into the watershed will result in a shift in
plant and animal community composition and interactions (e.g. competition and predation).
As stated previously, hydrologic conditions are a key determinant of the ecological
composition, structure, productivity, and function of natural areas. Consequently, the drier
conditions will likely result in a biological shift to species and vegetation communities that
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can better tolerate the drier conditions. This will mean that species and vegetation
communities are dependant of the current conditions (i.e. wetter) will become stressed,
vulnerable to disease and increased competition, and may become less abundant or be
extirpated from the subwatershed. Plants and animals associated with wetlands or aquatic
communities are particularly vulnerable to these drier conditions.
Inevitably, some species will be displaced from their existing habitats or extirpated (i.e. lost)
from the Shaws Creek subwatershed resulting for the climatological changes and increase
completion, stress, loss of habitat, or predation by new migrating species. This would result
in a negative impact on the ecological function of the existing landscape. The period of
climatological transition will also be a period of biological transition which will have negative
implications for some species (potentially including humans). However, ultimately the
biological composition, structure and ecological functions of the landscape will respond to
the new climate to produce an ecologically different, but stable ecosystem. The climate
change scenario will be beneficial to some species and communities, and detrimental to
others. If our objective is to conserve that existing biological and ecological diversity and
functions of the Shaws Creek Subwatershed, then the climate change scenario must be
viewed as a negative impact on the subwatershed.
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Further studies on climate change effects, vulnerability and adaptation for the Natural
Heritage System, including fisheries are underway with the Region of Peel and should be
further consulted.
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5.5

STREAM MORPHOLOGY

To provide guidance with respect to the sensitivity of reaches, a sediment transport
modeling exercise was conducted. Sediment transport rates were modeled on a reach by
reach basis for Subwatershed 17 to quantify sediment transport patterns and identify
sediment sources and sinks. Sediment transport is intrinsic to the form and function of a
river system. Understanding the patterns of sediment transport, including sources and sinks
is important for catchment management. The transport modeling covered all subcatchments
and reaches where HEC-RAS modeling had been completed. Four sediment transport
models were used: Van Rijn (1984) Total Load; Meyer-Peter and Muller (1948) Bedload
Model; Bagnold (1980) Bedload Model and Yang (1973) Bed Material Load Model. The
results of the Van Rijn (1984) Suspended Load Model were added to the two bedload
models to get Total load predictions for those models. The models are all semi-empirical,
meaning they have some theoretical basis which has been adjusted by numerical
coefficients to match field and/or laboratory data.
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Sediment transport models are normally chosen by comparing the results of selected
models with actual measurements of sediment transport from the study sites. However,
there are no known measurements of sediment transport available for Subwatershed 17.
The models were chosen because they are well known and frequently used models,
although it should be noted that there are no universally accepted or recognized model or
groups of models that can be applied in all cases (Hicks and Gomez, 2003). The models
used here have specific limitations in terms of grain size, and as such, no single model is
ideal for all the reaches. Limitations and interpretation of the model results are further
discussed here after a description of how the models were run. It should be noted that
despite the limitations of the models, they still provide a systematic approach to identify
sediment sources and sinks.

D

5.5.1
Model Inputs
The models were run to calculate the instantaneous sediment transport rate for each reach
for a 2 yr. flow event. A 2 yr. flow event was chosen because it is effectively equivalent to
bankfull flow. This type of ‘event’ modeling provides a snap shot of transport rates
throughout the subwatershed for one flow event. Numerous small headwater reaches and
Subcatchment 6 were not modeled as the HEC-RAS modeling did not extend to those
areas. Still, the modeling provides a good overall indication of the transport trends.
The models required the following core variables: mean channel velocity, water depth,
slope, width, and sediment size. Each of these variables often varied greatly though a reach
making it difficult to represent a reach with just one mean value. The models are sensitive
to changes in any of the variables, so selection of the model input is very important. A
summary of the input parameters provided in Appendix G.
Velocity, Depth and Slope
Representative cross sections for each reach were selected from the HEC-RAS model
based on how well they resemble the geomorphic observations. Two to four cross sections
were selected for each reach taking care not to select cross sections through ponds or near
culverts. The channel velocities, water depth and slope for each reach were averaged
based on these selected cross sections.

82

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

Width
The channel width used in the models was averaged from the geomorphic observations.
The HEC-RAS top of flood width was not used. The reason for this is that width is only used
to convert the predicted transport per unit width to a total transport for the entire width of the
channel. The HEC-RAS top of flood width encompasses the width of the entire cross section
covered by the 2 yr. flood. This includes areas outside the channel including tops of banks
and the flood plain. These areas are normally well vegetated with shallow flow resulting in
very low velocities. Vegetation on the floodplain normally prevents sediment entrainment
and often results in deposition; therefore this part of the flooded width is not included in the
calculation of total transport. Only the vegetation free, well-defined channel was assumed
to transport sediment, and this was the width used to calculate total transport from the
transport per unit width.
Grain Size
Four different grain size settings were used for grain size. First (1), the models were run
using the median grain size (d50) as estimated from field observations.
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Some reaches (R14, R15, R16) consist of vegetated swales, i.e. pasture with no defined
channel. While these reaches are likely composed of fine sediments, limited transport is
expected because the vegetation will prevent erosion. A larger grain size was used in the
models to simulate the effect of this protective vegetation on the entrainment velocity. The
larger grain size was chosen to represent the higher shear stress needed to erode sediment
protected by grasses. The grain size was chosen to be 0.03 m which has the same
permissible shear stress as turf (Fischenich, 2001)
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The median grain size may not accurately represent the sediment size distribution in
reaches where there is a wide range of grain sizes. For example, in a reach composed of
cobbles, the models may predict zero transport. However large amounts of sediment from
an upstream sandy reach may have been transported into the reach. This would result in a
net gain in the cobble reach according to the model settings. In reality, the finer sand from
upstream could be transported through the cobble reach. The models were therefore run
with three other grain size settings to attempt to account for this problem. The models were
run for one grain size fraction across all reaches. This was then repeated for other grain
size fractions. This technique gives a better idea of how different sizes move through the
whole system. The grain sizes used were (2) coarse sand (1 mm), (3) gravel (12 mm) and
(4) cobble (80 mm). It should be noted that the results are potential transport rates for each
grain size. They will not be actual transport rates since the actual transport will be limited by
the availability of sediment for transport. For example, finer materials could be buried under
coarser materials, bound by roots or finer cohesive sediment, or simply not present.
Some reaches ended in large ponds/lakes and/or weirs or dams. The sediment transport
out of these reaches was assumed to be zero in runs (1) to (4). Values set to zero are
shown in red in the model results. A fifth model was run assuming there were no pond/lake
or weir/dam impediments to transport. Sediment size for this run was set to coarse sand for
all reaches.
Table 5.5.1 Model Conditions
1

Run

Sediment Size
Mean of observed size

2
3
4
5

Coarse sand (d50 = 1 mm)
Gravel (d50 = 12 mm)
Cobble (d50 = 80 mm)
Coarse sand (d50 = 1 mm)

Comment
Ponds, dams and weirs present. Coarser sediment size
used to simulate stability of vegetated swales.
Ponds, dams and weirs present.
Ponds, dams and weirs present.
Ponds, dams and weirs present.
No ponds, dams and weirs.
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5.5.2
Model Limitations
Care must be taken when interpreting the results of the transport models. Accurate
sediment transport predictions are very difficult due to the complexity of natural systems and
large number of variables involved. While there are many limitations to the models as
described below, the models still provide a useful indication of the relative magnitudes of
transport for each reach using a systematic approach.
The standard one dimensional models used here cannot account for all factors influencing
transport. In fact, many aspects of sediment transport are still poorly understood and cannot
be well predicted by any model, no matter how complex. Other important factors that will
influence the actual transport are the sorting of the sediment, sheltering of finer material by
larger material, armouring due to coarse sediment lags, cohesion between fine particles and
shape of the sediment.

T

The models predict transport rate for a mean condition at one point in time, yet the actual
duration of the flows will also affect sediment transport rate. For example, for extended
periods of flow, increases in bed armouring due to winnowing could reduce the transport
rate, whereas progressive removal of coarse armouring material or vegetation could lead to
increases in the transport rate.
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Specific limitations of each model are listed below.

Van Rijn (1984) is only valid for sand sizes 0.1 mm to 2 mm.
Meyer-Peter and Muller (1948) is for bed material > 5 mm.
Yang (1973) is best for sand transport in laboratory flumes and natural rivers.
Bagnold (1980) works best for armoured gravel-bed streams (Gomez and Church,
1989).
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Having stated these limitations, the models used here in combination can give a qualitative
indication of which reaches may be accreting and which may be eroding.

D

5.5.3
Model Results
Each model was run with four different sediment size inputs: (1) Estimated median grain
size from field observations; (2) Coarse Sand (d50 = 1 mm); (3) Gravel (d50 = 12 mm); and
(4) Cobble (d50 = 80 mm). The results of the sediment transport modeling for each run are
in Appendix G. Results are presented on reach maps and in table form. Items in the tables
are defined below. Maps showing net transport are provided in addition to the tabular data.
Input = Sediment transport rate (kg/s) from the reach immediately upstream. This is set to
zero if it is the reach furthest upstream.
Output = Sediment transport rate (kg/s) in the current reach. This is set to zero if there is a
pond/lake and/or dam/weir at the downstream end of the reach for runs (1) to (4). These
obstructions to sediment transport are ignored in run (5).
Net Change = Input – Output (A positive value denotes net gain and a negative value
denotes net loss of sediment). An average for all models is given below for each reach.
A reach is defined as having a net gain in sediment (sink) if two or more of the models
predict a positive net change. A reach is defined as having a net loss in sediment (source) if
two or more of the models predict a negative net change.
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Run (1)
This run models transport using observed sediment sizes for each reach. Notable sediment
sinks in this model are R16, R12, R8a and R6. These reaches are sinks due to either an
increase in median sediment size and/or decrease in slope from upstream. The model
predicts the most accumulation in R6. This is due to the fact that R6 consists of gravel and
cobbles, whereas the upstream reaches R7a and R8a contain sands. The local gravel and
cobble is fairly immobile and the model predicts limited output from the reach. In reality, the
input of sand from upstream would not be immobile within the reach and would likely be
transported through the reach. Field observations did not reveal any signs of significant
sediment accumulation within R6. Reaches that contain ponds/lakes and/or weirs/dams in
their downstream ends are, by definition, sediment sinks as long as there is sediment
supplied to them from upstream. These sinks are R28 and R7b. The largest losses of
sediment occur in reaches immediately downstream of ponds or weirs (R7a and R26).
Sediment transported downstream is assumed by the model to be trapped in the deep
quiescent flow behind the weirs. This starves the downstream reach of sediment and
results in a net loss. Other losses of sediment are due to either a change in slope or
sediment size (R13).
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Run (2)
This run models the transport potential for the same coarse sand for all reaches. The main
differences from run (1) occur in reaches composed of cobbles (R4, R5a, R5b, and R6).
Coarse sand is easily transported through reach R6 and R5b. In fact, increasing
downstream mobility results in a net loss in each of those reaches. The coarse sand then
accumulates in R5a due to the dams which starve the downstream reach R4 of sediment. It
should be noted that actual transport of sand through these reaches will not be this high due
to limits in sediment supply.

R

Run (3)
This run models the transport potential for gravel sized sediment for all reaches. Sinks and
sources are nearly identical as for the coarse sand in run (2). The main difference from run
(2) is that there is much less gravel than sand transported through all reaches.

D

Run (4)
This run looks at cobble transport (d50 = 80 mm) through all the reaches. A 2 yr. flow is not
capable of moving cobble sized material in any of the reaches except for minor amounts
predicted by the Bagnold Bedload model. Results for this run are not included as a map in
Appendix G since transport was effectively zero in all reaches.
Run (5)
This run was the same as run (2) except that it was assumed that there were no ponds,
dams or weirs. As expected, this resulted in a loss of sediment from reaches that contained
a pond or dam and a gain in sediment downstream of these reaches. Significant changes
occurred in reach R5a and R4. The dams in R5a no longer held the sediment which was
then transported through the reach resulting in a net loss. A decrease in mean velocity in
reach R4 caused a net accumulation in this reach since it was not able to transport all the
sand supplied from upstream. Again, note that these are potential sand transport rates and
not actual transport rates since there will be limits to sediment supply.
5.5.4
Model Conclusions
The model outputs give a snap shot of the sediment transport rates by reach in
Subwatershed 17. They provide a useful overview of relative sediment transport rates for
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different scenarios. The following observations and conclusions can be made from this
study.







The results from each of the sediment transport models were relatively consistent, the
main exception being Bagnold’s model. Bagnold’s model generally predicted a higher
transport rate because it uses a different method to predict the sediment entrainment
threshold;
Removal of dams and online ponds or by-pass channels allow sediment to move
through the reach and deposit downstream. The model gives some indication of how
the sediment sources and sinks would change with removal of the dams and ponds or
by-pass channels;
All models showed that reaches with cobble bends are stable for 2 year flow events; and
Calibration of the models with actual field observations during future subwatershed
studies and revisits to the current study would greatly improve the accuracy of the
results.

T

Scenario Impact Assessment
Impact assessments were completed for the dam mitigation, aggregate scenarios, climate
change scenarios and enhancement scenarios based on the results of the sediment
transport modelling and the hydrologic modelling. The results of the impact assessment are
summarized in Appendix C. The following methodology was used in the assessments.

AF

Dam mitigation: Assessed on the potential impact to sediment transport. For example, a
positive impact was determined if there is a potential to improve continuity of sediment
transport. Subcatchments were assumed to have slightly positive impacts (+) if they contain
a mitigated pond.
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Aggregate Scenarios 1 and 2: The hydrology study concludes that the aggregate
scenarios have a small impact on the water balance quantities, flood flows and low flow
estimates. It was assumed then that impacts of these scenarios are neutral assuming
headwater features are not removed. It cannot be assumed that biological impacts are
necessarily also small or neutral depending on the sensitivity or thresholds of change to
local features or functions such as critical spawning habitats dependent directly on
groundwater upwellings that contribute to low flows. More site specific studies would
address any such concerns.
Climate Change Scenario 2: The modelling results provided indicate a reduction in
frequency of high flow events. This would lead to a reduction in the frequency of
exceedance of erosion thresholds (Target: Instream Erosion Potential 2) therefore all
subcatchments would have slightly positive impacts (+).
Enhancement Scenarios: Assessment based on changes to the instream erosion potential
1 (as provided in Table 3.4.3.2a in the Hydrology report) and changes to the 1.25 yr flow (as
provided in Tables 3.3.2.1a, b, c and d, are summarized in Table 5.5.2. Reduction in the
1.25 yr flow (approximately bankfull flow) will lead to reduction in the exceedance of the
erosion threshold. A slightly positive impact (+) was assessed for Scenarios 1 and 2 given
the relatively small reduction in Instream Erosion Potential 1 and the 1.25 yr flow. A highly
positive impact (++) was assessed for Scenario 3 as it shows a larger relative reduction in
Instream Erosion Potential 1 and the 1.25 yr flow.
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Table 5.5.2 Modelled flows summarized from Tables 3.3.2.1 a, b, c and d

No.
4001
5005
4006
4007
1709
4035

5.6

Location
Inflow Caledon
Lake
Outflow
Caledon Lake
u/s Shaw's
Creek Rd.
d/s Alton
Village
u/s 2nd Line
W.
Outlet Shaw's
Creek

Existing

Scenario 1

1.25 yr Flow
(m3/s)

1.25 yr Flow
(m3/s)

Scenario 2
1.25 yr
Flow
(m3/s)

Scenario 3

1.66

1.55

1.59

1.54

1.32

1.2

1.27

1.23

3.75

3.43

3.74

3.23

4.15

3.79

4.01

3.54

0.29

0.28

0.28

0.24

4.61

4.23

4.18

3.95

1.25 yr Flow
(m3/s)

WATER QUALITY (TEMPERATURE, CHEMISTRY AND BENTHICS)
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Water Temperature
Water temperature is one of the most critical water quality parameters for the health of
fisheries and can determine what species of fish can survive and thrive in a watercourse.
Higher water temperatures are also associated with lower dissolved oxygen concentrations.
Due to the limited urban development, the pond removal, Natural Heritage Improvements,
Aggregate Scenarios and Climate Change it was determined that changes to water
chemistry would be minimal and impact assessment modelling would be focused on Water
Temperature.
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A temperature model was applied to the Shaw's Creek (CVC subwatershed 17) to evaluate
impacts of Watershed modifications and climate change. The model is described in detail in
Appendix H. The calibrated model was used to test various combinations of mitigation and
enhancement scenarios as well as the impact of climate change and expected aggregate
developments. Most application scenarios are compared to the assumed "hot summer day"
represented by the meteorological inputs for July 15, 2005 along with the existing average
base flow conditions.
The temperature impacts of various scenarios are summarized in the format used by the
other components of the study, and are included in the Impact Assessment tables in
Appendix D. The following conditions need to be taken into consideration when interpreting
the result table:






Pond removal or mitigation by bypassing would likely be done with channel
naturalization including addition of trees and shrubs that would provide canopy. The
stand-alone scenario modelled assumed the channel would be similar to the channel
section above the pond with the same canopy. The combination scenario modelled as
Case 6 is a more realistic case for consideration of pond removal.
While only aggregate scenario 2 was modelled, similar results can be expected for
aggregate scenario 1.
While only enhancement scenario 3 (for canopy effects) was modelled, enhancement
scenarios 1 and 2 would have similar but not quite as positive effects on moderating
temperatures.
Climate change scenario 2, which assumes drier and hotter conditions in summer, was
modelled only with the hydrologic impact. The fact that there would be more hot days in
summer than historically would have a negative impact on the temperature regime.
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The positive impact of additional canopy in combination with other changes from climate
change or increased aggregate extraction is important to recognize in any
implementation plan.



The scoring methodology for water temperature impacts are as follows and results are
summarized in Appendix D:
++

Highly positive impacts (cooler by more than 2°C)

+

Slightly positive impacts (cooler by more than 1°C)

0

Neutral

-

Slightly negative impacts (warmer by more than 1°C)

--

Highly negative impacts (warmer by more than 2°C)
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Water Chemistry
Water chemistry impact assessment was based on changes to the groundwater discharge
assessment and base flow as this would influence the creek's ability to assimilate
contaminants. The pond removal scenario assumes a decrease in water temperature as
water is not retained and heated in impoundments. Water chemistry improvements due to
decreases in sediment flushing and retention in the pond removal scenario are also
predicted. The pond removal scenario will also likely result in an improvement in the
dissolved oxygen regime as a result of reduced water temperatures. In general water
quality improves with the increase in buffers and an improved natural heritage system,
although minimal water chemistry improvements are expected with buffers increased over
30m. The hotter dryer climate change scenario is assumed to reduce base flow and
increase water temperatures. This scenario will also decrease the creek's ability to
assimilate contaminants and impact the dissolved oxygen regime.
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Benthic Invertebrates
The benthic invertebrate impact assessment was based on predicted changes to the water
chemistry and water temperature assessments as these are the predominant factors
affecting benthic community composition. In scenarios where no water temperature ranking
was provided, the benthic assessment was based solely on the water chemistry
assessment. In the event a scenario showed a discrepancy between water chemistry and
water temperature, the benthic assessment was determined to be the average of the two,
e.g. where water chemistry ranked “+” (slightly positive effect) and water temperature ranked
“-“ (slightly negative effect), the benthic assessment was assigned a value of “o” (neutral).
Where water chemistry and water temperature varied by only one ranking level (e.g. “++” vs.
“+”), the benthic assessment was determined to be the same as the water chemistry
assessment.
5.7

FISHERIES

As described in the characterization report, fish communities represent environmental
indicators that integrate the formative watershed processes of all disciplines. Fish habitat
features are determined by water quality and quantity and the physical nature of stream
channels. Each discipline is described below as to how it represents criteria in determining
overall fish community health and awarded a score ranging from negative to positive
impacts. Fish scores are only awarded a maximum of two positive or negative even though
higher scores may have been attained across the five selected disciplines.
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The fish score could simply be the sum of all discipline scores but in an effort to avoid
“double counting” and where some disciplines did not select the best indicator related to
fisheries health, the following analysis and assumptions were made.
Hydrogeology
Baseflow is often the most limiting factor to fish communities as it determines the minimum
amount of habitat space available to fish within a year. Space requirements affect food
production and competition. Groundwater also regulates stream temperatures below lethal
limits for the coldwater trout fishery and provides refuge and critical spawning habitats
where upwelling is strongest. The cumulative baseflow score was used in the fisheries
assessment.

T

Hydrology
Traditionally hydrology is focussed on the peakiness and flood stages of the hydrograph.
This measure is less influential than the base or low flow component assessed in
hydrogeology. Fish are adapted and often rely on flooding for migration upstream as well as
into floodplain habitats. Furthermore the science of Ecological Flow Requirements stresses
the importance of measures of flow variability. Even simple ratios of mean annual flow to
baseflow have long been promoted.
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Fish can be negatively impacted by flooding when the energy causes erosion and
destabilizes physical aspects of the channel, substrates and woody debris components of
the habitat. These latter factors are best represented in geomorphology such that Hydrology
is not directly chosen as a criteria for the fisheries impact assessment.
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Stream Morphology
Channel conditions are directly determined by the hydrology and riparian conditions of the
channel. Given fish habitat is directly measured as channel and bank dimensions and
substrate conditions, the geomorphic component such as a channel stability index is usually
selected as a preferred criteria over hydrology and flooding. In this assessment the
assumptions on sediment transport and bankfull flows are directly related to predictions on
fish in the case of dam mitigation and enhancement scenarios.

D

Water Chemistry
Water quality components often affecting fish include toxic substances and nutrient
enrichment. Excess phosphorous can be related to excess plant or algae growth resulting in
oxygen depletion. Water quality is selected as an important criteria in scoring potential fish
impacts. Scores reflect the ability of baseflows to dilute many water quality contaminants as
well as other considerations related to pond impacts.
Water Temperature
Although temperature is often included as a water quality parameter of concern, it has been
selected as a criteria worthy of its own assessment given the coldwater communities in this
subwatershed and that a thermal modelling was provided. Groundwater contributions as
baseflow alone may not be sufficient in determining local water temperatures due to
presence of natural wetlands and manmade on-line ponds. A separate analysis of pond
mitigation was also provided.
Terrestrial
Upland habitats are indirectly related to fish habitat in moderating runoff and recharge rates
on route to the streams. Wetland habitats are directly connected to the stream network and
fish communities. Riparian vegetation is also directly related to fish habitats by controlling
flooding, erosion and the input of woody material and food items. The scores awarded to
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fisheries from this discipline is represented by a composite measure of all 3 communities as
changes in natural cover around core areas and adjacent to streams.
Benthics
Although benthic production represents food supplies for fish it may also represent a
redundant biological response to the same habitat variables such that benthics will be
omitted as a scoring criteria. It is also reported that benthic scores are based on water
chemistry/temperature scores already used in the fisheries assessment that again would
otherwise be seen as “double counting”.
Dam mitigation Scenario
It has been decided to award an additional positive score to all catchments under the dam
mitigation scenario based not on thermal and sediment regime restoration already reflected
in other discipline assessments but based on the removal of migration barriers. Barrier
mitigation will benefit populations well beyond the catchments having a barrier as better
access to refuge and spawning habitats elsewhere will not only increase overall productivity
but also the genetic exchange and health of all populations of fish.
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Aggregate Scenarios
It should be clarified that although net baseflow increases predicted may benefit fish habitat
downstream of extraction scenarios, impacts with potentially lowered water tables
upgradient may still represent overall unacceptable impacts. In addition water temperatures
may not necessarily improve with increased baseflows if a thermal plume develops and
discharges to local streams before returning to ambient groundwater temperatures. Water
quality scores also relied on baseflow predictions. Assumptions are also made in
geomorphology and hydrology that headwater reaches are not removed. Such removals
have been a common practice in the watershed and even where they are not removed, the
intermittent flow regime of such headwaters upslope of pits would be most sensitive to
seasonal water table declines causing the loss of such seasonal warmwater habitats and
the expansion of such intermittent reaches. For these reasons positive scores are indicated
as being questionable until site-specific studies can be made.
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Climate Change Scenario
This scenario is described as a hotter and drier condition that should translate to more
drought and increased water temperatures that would have negative impacts on the
fisheries. Climate change impacts however can be more complex and may explain some of
the apparently conflicting scores such as increased baseflows. Positive impacts suggested
by geomorphology are based on hydrologic reduction in erosive flows that does not address
other Ecological Flow Requirements for fish. This scenario will also be indicated as
questionable where positive effects are predicted.
5.8

INTEGRATION AND CUMULATIVE IMPACTS

5.8.1
Overall Impact Ratings
The impact assessment scores for each subcatchment and impact scenario are included in
Appendix D, based on the evaluations described in Sections 5.2 to 5.7. An overall impact
rating was calculated for each scenario, combining the scores from each discipline and
providing a general holistic assessment of the potential impact of that scenario. The overall
impact ratings are shown in Table 5.8.1.
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Table 5.8.1 Overall Impact Ratings by Scenario and Subcatchment
Subcatchment
17-04

17-05

o
+

o
o

+
+

o
+

o
o

+
+

o
+

+
o

+
-

+
+

Aggregate 2
NH Existing 1

+

o
+

+
+

+
+

o
+

+
+

o
+

o
+

+

o
+

Enhancement 2
Enhancement 3

+
++

+
++

+
++

+
+

+
+

+
+

+
+

+
+

+
+

+
+

-

o

-

-

o

-

-

-

+

o

Scenario
Dam mitigation
Aggregate 1

17-01

Climate Change 2
(hotter-dryer)

17-02

17-03

17-06

17-07

17-08

17-09

17-10

Slightly positive impacts

o

Neutral

-

Slightly negative impacts

--

Highly negative impacts
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The scoring methodology for the overall impact ratings are as follows:
++ Highly positive impacts
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5.8.2
Methodology
The overall impact ratings were calculated through a straight average of all the discipline
scores, assigning a values from -2 for a rating of “--“ to a value of 2 for a rating of “++”, with
increments of 1 in between. This methodology has two important inherent assumptions:
1.

2.

The technical disciplines are weighted equally when considering the overall impact of a
scenario to the subwatershed as a whole, which can lead to over- or underrepresentation when considering the actual impact of the discipline (for example,
hydrogeology is represented twice, once for catchment impacts and once for
cumulative impacts, meaning that it carries twice the impact as other disciplines in the
overall score).
A “highly positive” impact is exactly twice as valuable as a “slightly positive” impact
(and vice versa for negative impacts).
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To address the first assumption, a modified approach is recommended to be undertaken to
weight the technical disciplines in terms of the magnitude of their actual impact on the
subwatershed. This can be accomplished using an Analytic Hierarchy Process which will
rate the importance of each discipline pair (e.g., the importance of hydrology with respect to
hydrogeology, then water quality, then geomorphology, etc.), and then distill the importance
ratings into a single weighting score for each discipline. This is best implemented by
achieving consensus on each importance rating from the study team, possibly during a
workshop.

R

To address the second assumption, the rating methodologies of each discipline can be
evaluated in detail to determine if a wider score-spread should be adopted. The evaluation
should consider the magnitude of positive or negative impacts that are assigned each rating,
and the scores used to calculate the overall impact rating should be adjusted appropriately,
if required. A similar Analytic Hierarchy Process approach can be adopted to determine the
“weighting” of each rating, which can be adopted into a score.

D

5.8.3
Discussion
Generally, the overall impact methodology results in a dampened assessment of the
scenario impacts to the subwatershed, making potential impacts appear more neutral than
they otherwise might be. However, some broad conclusions can be drawn from the
assessment on the anticipated impacts of the scenarios.
Dam mitigation
In areas where ponds are mitigated, the benefit to fluvial geomorphology, hydrology, water
temperature, water chemistry and the health of the benthic communities is expected to be
highly positive. . The mitigation of the online ponds will remove many barriers to fish
passage along Shaws Creek, significantly improving the fish habitat potential throughout the
subwatershed. The thermal impacts on Shaw’s Creek are further pronounced in the climate
change scenarios, which reinforces the dam mitigation need.
As a result, dam mitigation is recommended.
Aggregate 1 and Aggregate 2
The aggregate extraction scenarios have a diverse expected range of impacts:
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From an overall subwatershed perspective the groundwater flow from the Grand River
Watershed is increased and flows to Subwatershed 15 and 18 are decreased, resulting
in an overall negative impact;
The impact to hydrogeology is generally considered to be neutral for Scenario 1, with
some localized slightly negative impacts in scenario 2 as a result of the significant
contribution of groundwater moving into the subwatershed from the Grand River
Watershed. The amount of groundwater moving into the subwatershed assists in
mitigating the impact of the groundwater system.
Generally, the development of aggregate extraction is expected to contribute a greater
amount of baseflow to Shaws Creek; however, increased baseflow does not necessarily
equate to positive benefits. Increased baseflow, as well as a change in the chemistry
and how the baseflow is delivered to the streams (i.e. point source as opposed to
groundwater seeps) will change the influence of the baseflow.
The impact is expected to be relatively neutral with respect to hydrology and
geomorphology in that no measureable impacts were found as a result of scenarios 1
and 2; however, increased baseflow in other streams in the Credit River Watershed have
exhibited a change as a result in increased baseflow changing the structure and function
of the stream.
The impact to the natural heritage environment is expected to be neutral to highly
negative, with the highest impacts in those catchments where aggregate resources have
been identified for both scenario 1 and 2;
The impact to water quality and fisheries from scenario 1 and 2 is indeterminate due to
the increase in baseflows and the unknown resulting impact of increased baseflow (i.e.
may allow for the introduction of invasive species), with localized negative impacts
where aggregate resources directly impact the creek.
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As a result, it is recommended that the impact of aggregate extraction on the
subwatershed hydrogeology be evaluated in greater detail to confirm the expectation
of the impact, particularly since it is correlated to the impact ratings of several other
disciplines. Any changes from historical or natural conditions must be cautiously
assessed. Increased baseflows in other situations may increase aquatic plant growth
and dissolved oxygen issues or change the natural functions of more intermittent
headwaters.
Natural Heritage Enhancement Scenarios
The enhancement of the natural heritage areas throughout the subwatershed through
various levels of voluntary best management practice improvement is expected to have a
positive impact for all disciplines (not modelled for hydrogeology, no anticipated impact) and
across all subcatchments. The enhancement of areas identified in the natural heritage
system is also expected to have a positive impact on other subwatershed
concerns/conditions that were not explicitly accounted for in the impact scenarios, including
septic systems, agriculture, and the potential impacts of climate change.
Following the completion of Subwatershed 17 Phase 2 modeling, CVC developed the Credit
River Watershed Natural Heritage System (CRWNHS). The development of the CVC
Natural Heritage System Strategy was guided by a core development team of CVC staff; an
internal advisory committee of technical experts; a Steering Committee of senior
management provided high level guidance; a Technical Advisory Committee
of
representatives from neighbouring conservation authorities, the Niagara Escarpment
Commission, MNRF, the Natural Heritage Information Centre (NHIC), Fisheries and Oceans
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Canada, Environment Canada, and CVC technical experts; and a Municipal Advisory
Committee of representatives from each of CVC’s member municipalities (upper tier and
area municipalities), MNRF (Planning), Infrastructure Ontario, Ministry of Municipal Affairs
and Housing (MMAH), and CVC planning staff.
The Credit River Watershed Natural Heritage System (CRWNHS) was developed to cover
the CVC jurisdiction including the extent of Lake Ontario under CVC jurisdiction. Among
many purposes, the Credit River Watershed Natural Heritage System is intended to provide
an integrated system of terrestrial and aquatic features and functions to enable better
management of the watershed’s natural resources.
The CRWNHS within Shaw’s Creek (Figure 5.8.2) highlights the watershed importance of
existing natural heritage features being protected by municipalities. It provides information to
assist planning authorities in updating existing natural heritage system protection strategies
within the context of watershed health. It is a useful tool for the province and for regional and
area municipalities that can be used to inform or support their land planning and
development, land securement, restoration and stewardship activities.
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The CVC Natural Heritage System Strategy will be implemented by CVC through watershed
management programs such as the Greenlands Securement Strategy and the Integrated
Watershed Restoration Strategy; through restoration, stewardship, and education activities
with interested landowners; through continued inventory or monitoring of important
watershed features and functions; and through CVC’s advisory role in municipal natural
heritage planning. Figure 5.8.3 is a map showing areas where voluntary stewardship
activities can be undertaken to improve the subwatershed’s features and functions. Figure
5.8.4 identifies priority riparian planting locations for voluntary activities to mitigate thermal
impacts on streams.
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Figure 5.8.2 Credit River Watershed Natural Heritage System
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Figure 5.8.3 Focus Areas for Enhancement,Stewardship and Restoration
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Figure 5.8.4 Riparian Planting Priorities for Thermal Mitigation
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Climate Change 2 (hotter-dryer)
The impacts of climate change are anticipated to be generally negative throughout the
subwatershed. The recommended works through dam mitigation and NHS Enhancement
will assist in the mitigation of climate change impact through, increasing the resiliency of the
systems to impacts and overall improvement. More specifically the recommended works will
improve water quality, enhance base flows and improve fishery habitat. The thermal
impacts of the dams and associated ponds are even more pronounced under these
scenarios, which further support the need for dam mitigation.
5.9

SUMMARY

T

The analysis and modelling carried out under the Impact Assessment demonstrates the
sensitivity of the watershed conditions to land use changes, primarily aggregate extraction
and enhancement measures, as well as climate change. Urban land use changes were
not included in the modeling, since the potential for future urbanization was judged to be not
as significant. The results of the Impact Assessment provide information to assist in the
development of a preferred management scenario that will meet the goals and objectives
set for the subwatershed.
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The overall watershed is primarily agricultural, with a fairly significant natural heritage
system (including stream riparian corridors, wetlands and woodlands). The most
significant areas of potential impact include continued agricultural impact, aggregate
extraction, and urban development. There is existing urban development that has
resulted in impacts to the subwatershed. Future development, although limited, has the
potential for further impacts the subwatershed. Areas of future development potential
are illustrated in Figure 5.1.7.
The riparian corridor system varies in health and geomorphologic conditions. The
overall drainage density is typical for this type of watershed. The most significant
impacts have been from the creation of on-line ponds and the loss of riparian vegetation
through agricultural impacts and in urban areas. The stream conditions vary from
reaches that are degrading and others aggrading. Sediment transport issues are not
significant, except for reaches with on-line ponds.
There is good base flow throughout the subwatershed providing a significant source of
flow to the Credit River. Significant groundwater flows in and out of the drainage shed
with Subwatershed 17 receiving groundwater from the Grand River Watershed to the
west and feeding groundwater to Subwatersheds 15 and 18 of the Credit River system.
Evaluation of the stream network provided an evaluation of stream conditions,
identification of restoration potential and prioritization of restoration. The reaches (see
Figure 3.8.3) with the highest potential and effectiveness include:
 Upper Alton Branch Tributary – the entire length of the tributary upstream of 27
Sideroad has a medium-high to high restoration effectiveness, due to their poor
condition and high potential for restoration.
 Western Drainage Features – two Grouped Drainage Features (GDF11 and
GDF29) in the west-central portion of the subwatershed show a medium-high
restoration effectiveness, and would contribute to the improvement of headwater
functions.
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The findings from the initial characterization of the subwatershed (Phase I Study) and the
analyses carried out in this portion of the study assist in the development of a management
strategy. These findings include:
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Orangeville – the reaches and Group Drainage Features upstream/north of
Caledon Lake, adjacent to Orangeville.
 Village of Alton – The Millcroft Inn Pond, Alton Millpond and the connecting
reach, Reach 5a, between them.
The on-line ponds have been evaluated for restoration potential as well. The dams with
highest potential include:
 McCallum’s Pond
 Alton Millpond
 Millcroft Inn Pond
 Cedar Falls Pond
 Dam remnant downstream of Alton Mill Main Street
Stream rehabilitation and pond mitigation provide the benefits of:
 Stream temperature reduction
 Restoration of natural stream processes (fluvial geomorphology)
 Water quality improvement
 Fish habitat improvement (including migration)
 Wildlife corridor improvement
Given the impact of land use practices, particularly agricultural, the potential for
improvement through terrestrial enhancements, the adoption of the natural heritage
system, were evaluated. These included both terrestrial and riparian enhancements.
The results indicate an improvement to watershed conditions from a terrestrial and
aquatic standpoint. Improved aquatic conditions include base flow, water quality
(including temperature) and habitat conditions. In addition, the resiliency of the
watershed to other impacts, including climate change is increased.
The analysis of potential impacts of aggregate extraction demonstrated that although
there is not a significant impact to overall base flow, there was an increase in extraction
of base flow from the Grand River watershed and a reduction in groundwater
contribution to Subwatersheds 15 and 18.
Potential climate change scenarios were analysed with the findings demonstrating
potential impacts of:
 Increase in stream temperatures and escalation of thermal impacts of dams
 Decrease in base flows
 Impact to vegetation species
 Potential increase in flood flows (with wetter scenarios)
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This analysis supports the need for subwatershed enhancement work to increase its level of
resilience to climate change.
The findings of the analysis including the assessment of potential impacts lent to the further
identification of stressors and potential stressors in the subwatershed. These were used as
the basis of the development of a management strategy, discussed in the following report
section.
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6.0 MANAGEMENT STRATEGY
6.1

Overview

A Management Strategy was developed to meet the goals and objectives of the
subwatershed (see Section 6, Phase 1 Study), and to meet the public concerns identified in
Chapters 1 and 2 of this report (where applicable). For the most part, the public concerns
align with the subwatershed goals and objectives, however some of the concerns identified
will need to be addressed through other initiatives (for example: “West Nile Virus” is a public
health concern).

T

The Management Strategy is the framework that informs the broad level action that needs to
be taken for each of the identified stressors. For Shaws Creek Subwatershed, the
Management Strategy was developed through an understanding of the subwatershed
characteristics, conditions, and processes affecting those conditions. This understanding
was gained through the collection and analysis of field data, and the modelling of
subwatershed processes including the modelling of potential future land use changes,
rehabilitation scenarios and climate change. The modelling of future land use changes and
climate change provided an understanding of the sensitivity of the subwatershed and the
protection and rehabilitation opportunities to inform the strategy.
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Upon the completion of the characterization evaluation and potential impact analyses the
management approach was developed through a workshop format. The workshop included
representation of all of the disciplines included in the evaluation work. Specifically, the
disciplines that provided input into the Management Strategy were hydrology, hydraulics,
hydrogeology, fluvial geomorphology, fisheries biology and terrestrial biology. In this way, all
disciplines provided input with regard to management needs, opportunities, and options.
The following summarizes the list of opportunities and constraints that have informed the
development of the Management Strategy.

D

The focus of the Management Strategy was on the opportunities for impact mitigation as
well as enhancement to ensure subwatershed health. Any constraints to management
strategy were also considered.
Management Opportunities
 Policies and approval requirements related to aggregate extraction
 Management of existing aggregate sites
 Water extraction policies
 Urban land use policies and stormwater management requirements
 Improved treatment measures for water quality impacts from private septic systems
 Mitigation measures for on-line ponds and dams
 Policies related to the management of watercourses in urban areas
 Enhancement of terrestrial systems, including creation of new terrestrial features and
rehabilitation of existing
 Flood control works
 Rehabilitation of existing SWM facilities to improve performance
 Implementation of treatment train approach to stormwater management in all new
developments
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Implementation of agricultural best management practices, both edge and infield, that
address both point and non-point source pollution of nearby watercourses and
groundwater
Engage landowners, farmers and residents in adoption of best management practices
(stewardship) that mitigate stresses and improve subwatershed health

AF

T

Constraints to Management
 The recent servicing study for the Village of Alton has concluded that the development of
a centralized sewage treatment system for the village is not viable. This would have
provided a method of mitigating groundwater quality impacts. Other mitigation measure
must be considered.
 Terrestrial and riparian corridor enhancements would provide a means of mitigating past
land use impacts and improve water quality and habitat conditions. Budget constraints,
however, make this difficult to implement, except as a long-term measure. Limited
funding assistance is available to farm and non-farm landowners through the Rural
Water Quality Program and the Landowner Action Fund.
 Similarly the rehabilitation of existing or creation of new SWM measures in urban areas
is subject to budget constrictions.
 The removal or modification of the on-line ponds on Shaw’s Creek would significantly
improve water quality and fish habitat conditions. Typically there are pressures from the
adjacent residents, community and property owners against the loss of “open water”
characteristics from an aesthetics standpoint, making it difficult to develop and approach
that meets the aesthetic objectives.
Through the workshop, consensus on the approach to the management strategy was found.
A management table was developed to summarize the framework of the strategy (details on
the workshop are provided in Appendix I).
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For each of the identified stressors, which includes aggregate, development, wastewater
treatment, dams, streams and online ponds, climate change, agriculture, and water takings,
the management strategy guides the areas in which the subwatershed study can inform
change. Actions outside of this framework were found to be outside the scope of the
subwatershed study.
The following table summarizes the management strategy.
Table 6.1.1 Management Strategy

Management Strategy
Policy

Terrestrial Rehabilitation

Aquatic Rehabilitation

Stormwater Management

Description
Provide subwatershed wide policy and
direction for planning initiatives.
Specify areas of protection, restoration and
enhancement through the mitigation of
actions and establishment of the natural
heritage system.
Specify areas of protection, restoration and
enhancement through the mitigation of
actions and establishment of the natural
heritage system and the priority stream
restoration mapping.
Management of water quality and quantity.
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(SWM) and Low Impact
Development (LID)
Stewardship

Advocate for the education, outreach and
stewardship of land.
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Each of the stressors reflect the main areas of concern that evolved out of the
characterization, analysis work and the public input received during Phases I and II of the
study. The stressors are further defined in Table 6.1.2.
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Table 6.1.2 Watershed Stressors
Wastewater treatment
 The Village of Alton is directly
adjacent to the main branch of
Shaws Creek. In addition, the
regional groundwater flow
direction is to the main Credit
River, to the east. Past
monitoring and analysis of the
groundwater system has
demonstrated that the private
septic systems are impacting
on surface and groundwater
quality, particularly through
elevated nitrate levels. A study
had been initiated to investigate
the potential for centralized
treatment which would assist to
mitigate these impacts. The
study determined that this was
not an economically viable
approach and was
discontinued, however, recent
discussions have indicated that
the examination may be
continued. In the interim,
however, given the impacts,
consideration should be given
to providing mitigation steps as
part of this subwatershed
strategy.
 Similarly, there is the potential
for impacts from other clusters
of development that are on
private septic systems. The
potential for impact is localized
and the mitigation needs not as
significant. Within Orangeville,
the sanitary system is
centralized and impacts from
private systems are not
present.

Dams, Streams and Online Ponds
Climate Change
 There are a number of on-line
 The modelling carried out in
ponds throughout the
the analysis phase
subwatershed with the majority
demonstrated an increase in
aesthetic and recreational in
rainfall intensity, however the
nature. The most significant of
potential for dryer overall
these include:
conditions. This results in the
 Alton Millpond
increase in flood potential, but
 Millcroft Inn Pond
the potential for reduced base
 Cedar Falls Pond
flow as well. Associated with
 McCallum’s Pond
this is the potential impact to
 Remnant dam downstream
fishery conditions and stream
of Main Street Alton
morphology.
 The pond at Alton Mill was
used to power a small hydro
generation facility at one point,
but has not been in operation
for a number of years.
 These on-line ponds are of
concern through the impacts on
stream processes, fluvial
geomorphology, water quality,
primarily nutrients and
temperature. In addition, they
provide a barrier to fish
movement and habitat linkages.
 Through the reach conditions
analysis scores for each
technical discipline informed
the priority for stream
restoration in order to meet the
goals and objectives of the
subwatershed.
 Shaws Creek is one of the most
productive brook trout fisheries
in the Credit River watershed;
however, that there are signs
that the fishery is declining, as
well as evidence of increasing
stream temperatures. Phase 1
results have identified the need
to mitigate flooding concerns,
improve hydrologic function,
reduce channel erosion, and
improve water quality.
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Development
 Urban development is limited
to approximately 6% of the
subwatershed, representing a
lower proportion of the
subwatershed area. The
urban land use is located
primarily in the Orangeville
area (north east corner of
subwatershed) and Alton
(south east corner) followed
by smaller pockets of rural
development in East
Garafraxa and Erin.
 The primary urban stressors
include Orangeville and Alton.
The Orangeville urban area
outlets to the receiving
streams that are connected to
Caledon Lake. This lake is
primarily recreational and
exhibits water quality and
flooding problems. Future
development in Orangeville
will need to ensure that any
potential impacts are
mitigated.
 Similarly, past development
within Alton has impacted on
the receiving main branch of
Shaws Creek. In addition,
private sewage disposals
systems are resulting in
elevated nitrate levels to the
east, through groundwater
movement.
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Aggregate
 The surficial geology is variable,
but generally dominated by large
deposits of coarse grained
deposits. The nature of this surficial
geology has made this area
attractive to aggregate extraction
ventures, and as such there is
increased pressure to develop this
industry further. Currently, there are
several gravel pits and quarries,
making up 1.2% of the total area of
the subwatershed, already in
existence and pressure to develop
more. Aggregate extraction
ventures can have direct impacts
on terrestrial ecology and
groundwater, resulting in many
indirect impacts to local streams
and natural heritage of the area.
 The primary concern is related to
the potential impact on
groundwater levels and flows, and
subsequent to this, base flow and
groundwater upwellings in streams.
Both have the potential for impact
on terrestrial conditions (through
the lowering of groundwater levels)
and aquatic conditions (through
reduced base flows). On a more
regional basis, the overall
aggregate extraction, through
hydrogeologic modelling
demonstrated the potential impact
on regional conditions to increase
the interbasin transfer of
groundwater from the Grand River
watershed and reduction of
groundwater flows to the main
Credit River. Through this,
management approach should
consider both local and regional
conditions.

Agriculture
 Over 40% of the total land area
in the subwatershed is used for
agriculture, intensive
agricultural lands making up
38% and non-intensive
agriculture making up 6%. In
areas of agriculture, vegetation
and forests are limited, with
little riparian buffer around the
various tributaries to Shaws
Creek. In many places the
tributaries consist of swales,
agricultural drains and
intermittent streams. The lack
of riparian cover has left many
of these surface water features
vulnerable to erosion and high
stream temperatures, and
capable of providing only
sparse habitat for aquatic biota.

Water Takings
 Similar to aggregate extraction,
water takings can impact on
groundwater levels and
groundwater flow paths. This,
in turn, can reduce base flows
and impact on terrestrial and
aquatic resources. (Note:
water takings not quantified in
study).
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Stressor
Description

Stressor

D

Management
Strategy
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7.0 MANAGEMENT AND IMPLEMENTATION PLAN
The Management Recommendations for Shaw’s Creek, as discussed in the proceeding
section, were developed through a workshop process with all of the discipline leads. The
characterization results for the subwatershed, its current stressors, and potential future
impacts were considered in developing the strategy. Each stressor, as outlined in Table
6.1.2 is discussed followed by an outline of the management recommendation.
The Management Recommendations are accompanied by an Implementation Plan that
includes items that would influence the various levels of government within the area, as well
as residents and business. Given their level of responsibility and mandate for managing the
Credit River, Credit Valley Conservation is to work in partnership with government agencies,
non-government organizations (NGO’s), and private landowners in implementing this plan.
The overall Management Recommendations and the Implementation Plan are summarized
in section 7.1.1 to section 7.1.8.
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While the Management Recommendations and Implementation Plan are targeted to address
key stressors in order to achieve specific subwatershed goals and objectives,
implementation of recommendations outlined in watershed wide and municipal initiatives will
also assist in achieving overall subwatershed health goals and objectives. The following
provides a brief overview of watershed guiding documents and municipal initiatives that
provide recommendations that will assist in meeting both the site specific and subwatershed
wide goals. It is recommended that these studies be implemented in conjunction with this
subwatershed study.
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Integrated Watershed Restoration Strategy (2014)
CVC has completed an Integrated Watershed Restoration Strategy (IWRS) to guide CVC’s
restoration and stewardship priorities. The IWRS determines high level priorities at a
watershed scale based on four broad metrics, including:
 Natural Heritage: Terrestrial and Wetland;
 Natural Heritage: Aquatic;
 Water Quantity; and
 Water Quality.
The overarching objectives of the IWRS will be to place restoration priorities on those areas
and disciplines that maximize both:
1. ecosystem health by reinstating stability in vigour and organization (resistance) and
recovery (resilience); and
2. human health and safety by mitigating stormwater flows and degraded water quality.
Reflecting a systems approach, the IWRS aims through its development and
implementation, to adopt an integrated approach to addressing threatened or deteriorated
ecosystem features and functions. Inherent to this is a need to respond to other identified
priorities and to coordinate and promote effective and large-scale environmental restoration
efforts that would otherwise be limited in scope. Integration promotes efficiency across
ecosystem components and multiple jurisdictions.
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It is recommended that the implementation of the IWRS but integrated with the site specific
actions set out in the Shaws Creek Subwatershed in order to enhance restoration and
stewardship programs and priorities of the IWRS and effectively mitigate key stressors.
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Credit Valley Conservation Natural Heritage System Strategy (2014)
The Credit Valley Conservation Natural Heritage System Strategy represents the completion
of a Four Phase process, providing a strategy and recommendations for implementing the
NHS through CVC projects, programs and partnerships. This report does not provide
policies for implementation of the NHS but outlines actions to guide CVC in protection,
enhancement and restoration of the NHS in the short to long term in the following areas:
 Development of planning and policy tools and partnerships to guide CVC’s plan input
and plan review and to support municipal natural heritage systems and future
systems planning;
 Integration with existing land and water management initiatives and future work to
build NHS resilience;
 Inventory and monitoring to ensure accuracy and currency of data provided to
partners and track system implementation;
 Applied research to address emerging issues and improve understanding of NHS
functioning; and
 Restoration, stewardship and education to engage landowners and residents of the
watershed and encourage actions to benefit the NHS.
The strategy is developed with the recognition that all of us ultimately share responsibility for
implementing the CVC Natural Heritage System Strategy for the benefit of current and future
generations.
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The Shaws Creek Subwatershed Plan has adopted the Credit Valley Conservation Natural
Heritage System and made recommendations specific to implementing the system in light of
key stressors; however, the reader should refer to Credit Valley Conservation Natural
Heritage System Strategy for further recommendations on implementing the Credit Valley
Conservation Natural Heritage System within Shaws Creek Subwatershed.
Credit River Water Management Strategy Update
In 2007, CVC released the Credit River Water Management Strategy Update (CRWMSU).
The objective of the Credit River Water Management Strategy Update is to integrate the
findings of CVC’s initiatives occurring over the intervening years since the completion of the
original Credit River Water Management Strategy. In keeping with the key principles of AEM
this update incorporates the findings of these initiatives in order to adjust the long term plan
for managing the water and environmental resources of the Credit River watershed.
This watershed scale plan determined the actions needed to ensure that local residents
have “abundant, clean and safe water” in the Credit River watershed now and into the
future. The CRWMSU was developed through a consultation process in partnership with
municipal partners, provincial agencies, educators and non-governmental organizations.
This strategy provided clear evidence that ‘business as usual’ development practices would
result in continued declines in water quality and quantity across the watershed, and called
for adoption of stormwater best management practices, low impact development, and an
increase in watershed natural cover to slow or reverse these declines.

105

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

It is recommended that the implementation plan of the CRWMSU be referred to for
additional mechanisms for implementing the actions for achieving water balance during new
and existing development activities.
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Credit River Fisheries Management Plan (2002)
In 2002 the Credit River Fisheries Management Plan (CRFMP) was formally endorsed by
the Minister of Natural Resources, and outlines a plan to protect, enhance and rehabilitate
the aquatic system in the Credit River watershed. The Plan detailed a comprehensive list of
approximately 90 issues, 140 strategies and 350 tactics to manage the aquatic system.
Recommendations for implementation are detailed under the broad headings of:
 Habitat (Water Quality, Water Quantity and Physical Habitat);
 Education;
 Enforcement and Regulations;
 Species Mix and Partitioning;
 Rehabilitation;
 Public Access and Fishing Opportunities; and
 Other Issues.
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In 2013 CVC initiated a Brook Trout Recovery Strategy, consistent with the goals and
objectives of the CRFMP. The strategy is in response to notable declines in brook trout,
including the loss of individual populations, and increasing isolation between remaining
populated areas. The species may also be particularly susceptible to climate change. As
brook trout is an indicator of high quality habitat, implementing the strategy will be critical to
manage the health of the aquatic system in the Credit River watershed.
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In light of declining trends in Fish Indicator of Biological Integrity, most notably at Town Line
where a significant decline in Brook Trout populations have been measured, it is
recommended that CRFMP, the Brook Trout Recovery Strategy and the Shaws Creek
Subwatershed Study be referred to when implementing recommendations for improving
health of fisheries.
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Wetland Restoration Strategy (2009)
The Wetland Restoration Strategy was developed with the objective of improving the
ecological health of wetlands, to improve the hydrology and biologic function of the Credit
River watershed by restoration of wetlands lost through past impacts, to adapt to effects of
climate change, to strive for efficient, cost effective and successful projects, to increase the
involvement and understanding of ecological services, and to promote a comprehensive
approach to natural resource management. The Strategy provides guidance for restoring
lands that were once wetlands back to a natural wetland, as well as restoring existing
wetlands through providing guidance on wetland rehabilitation, and an initial ranking of their
priority for climate change adaptation measures.
The Shaws Creek Subwatershed Study has adopted the mapping developed as part of the
Wetland Restoration Strategy; however, specific recommendations related to wetland
rehabilitation should be gathered from the Wetland Restoration Strategy.
Six Village Community Improvement Plan (2016)
The Six Village Community Improvement Plan was developed by the Town of Caledon and
is a thorough revitalization strategy for the Town’s Villages. Among the Town’s Villages
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included in this study is Alton, an urban area of focus within the Shaws Creek Subwatershed
Study.
The Six Village Community Improvement Plan addresses a full range of possible
improvements that if implemented could contribute to revitalization of the community. The
Plan outlines a vision for each Village, a set of goals to achieve that vision, and tools for
promoting revitalization. The tools outlined in the report fall under two umbrellas: (1) actions
and (2) financial incentives.
For the Village of Alton, the overall vision is to be a tourism destination, a well-connected
community for pedestrian walkability, as well as well-connected Village to its scenic natural
heritage, including Shaws Creek. To achieve this a number of actions have been identified
including a streetscaping plan, establishment of design guidelines, and development of a
drainage study (refer to the Plan for additional recommendations).

T

To achieve the goal of connecting the urban area of Alton to the natural heritage of the
surrounding area while improving water quality and quantity issues within the Village, Credit
Valley Conservation worked in partnership with the Town of Caledon to develop an
Environmental Management Plan for guiding stormwater implementation work within the
community and implement three low impact development projects.

R

AF

The Alton Village Study Environmental Management Report highlighted the need for low
impact development (LID) implementation to improve stormwater management and help
protect Shaw’s Creek. In 2012, Credit Valley Conservation (CVC) began to look at ways to
implement LID in the Village of Alton. During 2012 and into early 2013, CVC developed a
marketing strategy to encourage residents of single family homes to use LID practices on
their properties. The marketing strategy aimed to create interest in LID and water-efficient
landscapes among residents through visually-focused materials, simple messaging,
community engagement, retailer participation, and demonstration projects for homes and
community sites.

D

The figure below summarizes the Environmental Management Plan recommendations. The
full report can be found in appendix K.
The two demonstration projects completed on the homes included a xeriscaping rain garden
and soak-away pit. The community site project, located in Alton Park, includes a rain garden
that receives runoff from the abutting parking area and bathroom rooftop. The following
pictures exhibit the final product.

Figure 7.1.1 Pictures Alton demonstration residential rain garden (right) and community rain
garden (left)
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Figure 7.1.2 Alton Village Study Environmental Management Plan
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7.1.1
Aggregate Industry
Stressors
The surficial geology is variable, but generally dominated by large deposits of coarse grained deposits. The nature of this surficial geology has made this area attractive to aggregate extraction ventures, and as such
there is increased pressure to develop this industry further. Currently, there are several aggregate operations making up 1.2% of the total area of the subwatershed, already in existence and pressure to develop more.
Aggregate extraction ventures can have direct impacts on terrestrial ecology and groundwater, resulting in many indirect impacts to local streams and natural heritage of the area.
The primary concern is related to the potential impact on groundwater levels, surface water flows and thermal plumes, and subsequent to this, base flow in streams and wetland water tables. Both have the potential for
impact on terrestrial conditions (through the lowering of groundwater levels) and aquatic conditions (through reduced base flows). On a more regional basis, the overall aggregate extraction, through hydrogeologic
modelling demonstrated the potential impact on regional conditions to increase the interbasin transfer of groundwater from the Grand River watershed and reduction of groundwater flows to the main Credit River.
Through this, management approach should consider both local and regional conditions.
Implementation Plan
Management Recommendation
Purpose (Why)

CVC (review process), Project
Proponents, MNRF, MOECC

AF

Potential for regional and
localized groundwater
impacts

Timing (When)



CVC (review process), Project
Proponents, MNRF, MOECC



Terrestrial and aquatic
enhancement needed to
mitigate and restore
impacts of aggregate
operations

CVC (review process),Municipal partners Medium term (5-10 years)
Project Proponents, MNRF, MOECC

The following could be considered as part of an aggregate licencing application:


Need to consider the protection of stream systems, specifically base flow, groundwater upwelling
and aquatic habitat and environmental flow needs, on a localized basis.

Models have been established to assess conditions on a regional basis, which can be used to
evaluate applications, and be refined to analyze local conditions. The local stream and aquatic
characteristics need to be considered and potential impacts evaluated for both during operations
and when rehabilitation has been implemented.

Measures to mitigate potential impacts such as “stepping” water tables, groundwater buffers

Mitigate local impacts to
streams

CVC (review process), Project
Proponents, MNRF, MOECC

CVC and municipal partners should consider working in partnership to develop an Impact
Assessment and Implementation & Management Plan for the aggregate extraction and
operations within Shaws Creek Subwatershed and neighbouring influenced subwatersheds.
The Impact Assessment and Implementation and Management Plan should better
understand the cumulative impacts of the development of aggregate extraction and to
develop holistic rehabilitation plan which ensures that the area provides overall benefit to the
natural heritage system.

Other Considerations (How)

Continues, as applications 
come forward

Terrestrial enhancement
needed to mitigate and
restore impacts of
aggregate operations

The following should be considered as part of the aggregate a rehabilitation plan:


Ensure that rehabilitation plans result in a biodiversity gain. Set targets on percent increase in
coordination with Credit River Watershed Natural Heritage Strategy (Figure 5.8.2).

Rehabilitation plan to target habitat enhancement for particular vicinity of site should be in
coordination with the Credit River Watershed Natural Heritage System Strategy and the
preferred restoration strategies presented in the Shaw’s Creek Subwatershed Study (Figure
5.8.3)


Aquatic
Rehabilitation



R

Terrestrial
Rehabilitation

The following could be considered as part of an aggregate licencing application:

Site specific analysis of impacts needs to investigate groundwater, water balance, terrestrial
and aquatic conditions and potential impacts, to satisfy CVC’s review.

Impact of Aggregate extraction needs to consider impacts to groundwater level, flows, water
temperatures and the potential for impacts on inter-basin transfers.

Site specific targets to guide operations and long term rehabilitation projects need to be in
conformance with targets presented in the Shaw’s Creek Subwatershed study (Appendix C)

Need to consider cumulative impacts across the subwatershed, across the watershed and
over time. It is not unusual for pits to get a permit to mine above water table and then reapply for below which divides and minimizes the impacts in two separate stages.

Aggregate applicants should consider Cornerstone Standards Council certification

D

Policy

T

STRESSOR: AGGREGATE INDUSTRY

Responsibility (Who)

Continues, as applications 
come forward


Continues, as applications 
come forward




Need to review policies and modify as
needed to reflect best management
practices
Should require monitoring of water
quality for below water table explorations,
include contaminants like ammonia from
projects that include blasting

Need to consider the recommendations
outlined in the Credit Valley Conservation
Natural Heritage System Strategy
Consider monitoring impacts to natural
heritage system

Will depend on individual site approvals
for operation and rehabilitation of each
site
Models have been established to assess
conditions on a regional basis, which can
be used to evaluate applications, and be
refined to analyze local conditions.
Consider monitoring thermal impacts and
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Implementation Plan
Management Recommendation
Purpose (Why)

Responsibility (Who)

Timing (When)

and setbacks should be considered . For permits for below the watertable operations, need a
setbacks from receiving coldwater streams to mitigate thermal plumes.



Terrestrial and aquatic
enhancement needed to
mitigate and restore
impacts of aggregate
operations

CVC (review process),Municipal partners Medium term (5-10 years)
Project Proponents, MNRF, MOECC

Stormwater
Management &
Low Impact
Development

The following could be considered as part of an aggregate licencing application:


On-site Stormwater Management Plan is needed and should focus on maintaining water balance
during operations and following rehabilitation. The plan is to address both surface and
groundwater (local and regional) conditions.

On-site stormwater management works should consider adoption of LID where possible to
reduce sediment loadings to any stormwater management ponds and settling ponds.

The stormwater management plan need to address water quality control, including suspended
solids and temperature control specifically.

Mitigate local impacts to
streams from site
practices

CVC (review process), Project
Proponents, MNRF, MOECC

Stewardship



AF

T



The following could be considered as part of a rehabilitation plan:

A rehabilitation plan should be targeted to enhance overall aquatic conditions, including the
creation of aquatic habitat in line with the Credit River Watershed Fisheries Management Plan,
Brook Trout Recovery Strategy and the Credit Valley Conservation Natural Heritage System
Strategy.

If possible, a rehabilitation plan should be targeted to enhance overall terrestrial and aquatic
conditions, including the creation of aquatic habitat.



Provide enhancement
through rehabilitation

CVC (review process), Project
Proponents, Aggregate Industry, NGO

Continues, as applications 
come forward


Medium term (5-10 years) 


benefits of thermal mitigation strategies.
Consider monitoring water balance and
water table impact from aggregate
operations.

Need policy and guidelines for use of LID
on Aggregate sites.
Given Shaws Creek is a coldwater
fishery, temperature is a key parameter
that needs to be considered in the
development of the stormwater
management plan.
Monitor change in knowledge and
awareness of environmental issues
Monitoring people’s understanding of the
actions they can take to protect and
restore watershed health
Monitor adoption of best management
practices by landowners

D

R

Where appropriate, the rehabilitation plan should ensure that it is compatible with any
enhancement work planned for the area. If possible, a partnership should be developed
between the proponent, CVC and any other interested parties to develop and implement a joint
project.

Other Considerations (How)
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7.1.2
Urban Development
Stressors
Urban development is limited to approximately 6% of the watershed, representing a minor portion of the watershed area. However aquatic impacts are known to occur with urban cover in the range of 10-15% within
smaller catchments of the subwatershed and on more sensitive reaches such as headwaters occupied by brook trout. The urban land use is located primarily in the Orangeville area (north east corner of watershed) and
Alton (south east corner) followed by smaller pockets of rural development in East Garafraxa and Erin. The primary stressors include Orangeville and Alton. The Orangeville urban area outlets to the receiving streams
that are connected to Caledon Lake. This lake is primarily recreational and exhibits water quality and flooding problems. Development in Orangeville will need to ensure that any potential impacts are mitigated.
Similarly, past development within Alton has impacted on the receiving main branch of Shaws Creek. In addition, private sewage disposals systems are resulting in elevated nitrate levels to the east, through
groundwater movement.
Implementation Plan
Management Recommendation
Purpose (Why)

Responsibility (Who)

Timing (When)

Other Considerations (How)

STRESSOR: URBAN DEVELOPMENT
CVC, local and Regional Municipality

Immediate (1-5 years)

Mitigate potential impacts
of existing development
and provide enhancement
to meet goal

Mitigate potential impacts
of development and
provide enhancement to
meet goal

CVC, local and Regional Municipality

Continuous, as
development applications
come forward



Consider Source Water Protection Policies in all new urban development and urban related land
use practices.



Mitigate potential impacts
of development and
provide enhancement to
meet goal

CVC, local and Regional Municipality

Continuous, as
development applications
come forward



Develop an urban tree canopy strategy to protect the resiliency of urban areas and the ancillary
benefits provided by trees (e.g. health). Consider conducting a tree inventory, developing a tree
protection bylaw, and using a native mix of species to support biodiversity.



Improve stormwater
management within urban
areas

CVC and Local Municipality

Long-term (15-20 years)



Investigate the implementation of a stormwater financing mechanism to support sustainable

operation and maintenance of stormwater infrastructure, as well as supports the adoption of best

Improve stormwater
management within urban

CVC, Local and Regional Municipality

Medium term (10-20
years)

R

AF

T

In support of municipal and CVC initiatives,


Develop stormwater management policies and plans to reflect subwatershed targets and build
off of Figure 7.1.2

Stormwater management policies and plans should consider Source Water Protection and the
Credit River Watershed Natural Heritage Strategy

Municipalities should consider updating Develop engineering standards to support the
implementation of LID within the road right-of-way.

Municipalities should consider updating their current municipal property standard bylaw to permit
the adoption of lot level stormwater best management practices, to prevent direct downspout
connection to storm sewer network, and to allow for ponding of water for up to 24 hours.

Consider recommendations around bylaws, policies and engineering standards identified in the
Alton Environmental Master Plan (Appendix K).
For future developments the following could be considered to mitigate development related impacts

on the subwatershed,

In all new developments soil conservation practices, lot level controls, treatment train approach to
stormwater management and soil enhancements should be considered as best management
practices for maintain pre-development water balance.

Slope and topography to be maintained for more storage of water.

Land stripping is to be avoided. Adjust phasing of development and reduce amount of land
cleared at a given time during development process Ensure stringent sediment control plans and
maintenance.

Implement requirement for Silt Smart Program for significant or sensitive developments in
sensitive catchments

Apply subwatershed targets and consider the Credit River Watershed Natural Heritage system as
future development occurs to mitigate/avoid development impacts.

D

Policy
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Implementation Plan
Management Recommendation
Purpose (Why)
management practices on private property.

Other Considerations (How)

The municipalities in Subwatershed 17 should update salt management plans to adopt best
management practices to reduce the threat of Cl to the natural environment, including the
monitoring and tracking of the amount, timing and distribution of road salt applications.



Mitigate potential water
quality impacts from urban
related development

CVC, Local and Regional Municipality

Medium term (10-20
years)



Assess risk and vulnerability of water, wastewater and stormwater infrastructure to climate
change in order to develop resilient system to safeguard people, places and the resources they
depend on.



Mitigate potential impacts
of development and
provide enhancement to
meet goal

CVC, local and Regional Municipality

Medium term (10-20
years)



Water conservation policies should be developed to reduce water use during Low Water
Response periods.



Mitigate potential impacts
of development and
provide enhancement to
meet goal

CVC, Regional Municipality

Medium term (10-20
years)

With future development applications, consider the following:

Support protection and/or enhancement of key corridors around urban settlements as identified
in figure 5.8.2.

Consider road ecology in road design to meet natural heritage system targets and reduce
species mortality. Support implementation of road ecology best management practices through
all road projects.

Protect existing and manage urban tree canopy coverage to assist in meeting targets
compatible with Credit Valley Conservation Natural Heritage System Strategy (Figure 5.8.2).



Meet subwatershed
enhancement goal

CVC, local and Regional Municipality

Long-term (10 – 20 years) 

Increased road traffic within the Subwatershed is a concern for amphipian survivability. A study
of high mortality areas and consideration for amphibian crossings should be included in future
management plans.



Mitigate potential impacts
of existing and new
development and provide
enhancement to meet
goal

CVC, local and Regional Municipality

Long-term (10 – 20 years)

Ecological Landscaping

Support the adoption of pollinators and local species through urban plantings on private and
public property.

Control and manage invasive species within urban areas through education and outreach
programs



Mitigate potential impacts
of existing development
and provide enhancement
to meet goal

CVC, local and Regional Municipality

Medium term (10-20
years)

Consider the following in implementing stream restoration initiatives to improve stream health:

Stream plantings along streams to maximize creek shading and help mitigate temperatures for
climate change.

Implement the restoration activities in areas identified in Figure 5.8.3.

Maintain and enhance a minimum 30 metre stream buffer width on either side of streams in
urban area to protect aquatic habitat, increased buffer widths in urban area where needed to
meet cold water stream requirement.



Meet stream
enhancement goals

CVC, Municipalities, Landowners

Immediate
(1-5 years) for priority
locations as identified on
Figure 5.8.3.

T
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Aquatic
Rehabilitation

Timing (When)

areas

AF

Terrestrial
Rehabilitation

Responsibility (Who)

Long-term (10-20 years)
for remaining sites.



Review and improve development requirements for maintaining/improving recharge rates based
to maintain instream groundwater up-wellings.



Meet stream
enhancement goals

CVC, Municipalities, Landowners

Long-term (10 – 20 years)



Retrofit existing stormwater management features, or update existing urban areas to include
treatment train approach to stormwater management in order to reduce thermal, water quality
and water quantity impacts. Conduct work in line with Figure 7.1.2



Mitigate potential impacts
of existing development
and provide enhancement
to meet goal

CVC, local and Regional Municipality

Medium term (10-20
years)



Conduct an assessment of environmental flood and set targets appropriately



Meet stream
enhancement goals

CVC, Municipalities, Landowners

Long-term (10 – 20 years)





Work with local and Regional Municipality
to include NHS enhancement in planning
policies and programs

Need adoption and program to
implement recommended stream
restoration program
Should continue fish biomass/IBI and
Water quality monitoring u/s and d/s of
Alton through IWMP and d/s of
Orangeville draining to Caledon lake
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Implementation Plan
Management Recommendation
Purpose (Why)
Mitigate impacts of urban
development

CVC and local Municipality

Immediate and Long-term
(1-20 years)

CVC to work with municipal staff to include stormwater management practices in capital works
projects.



Mitigate impacts of urban
development

CVC, local and Regional Municipality

Immediate
(1-5 years)

In setting stormwater management targets for new development, the following could be considered:

Stormwater management plans are to be developed to reflect targets for water balance and
environmental flow needs where environmental flows is defined as the quantity, quality and



Mitigate potential impacts
of development and
provide enhancement to
meet goal

CVC, local and Regional Municipality

Continuous, as
development applications
come forward



timing of water flows required to sustain freshwater ecosystems and the human livelihoods
and well-being that depends on these ecosystems.




The process of setting site specific objectives and targets for new developments in Orangeville,
Alton, East Garafraxa, and Amaranth need to align with the subwatershed targets.
Treatment train approach should be adopted to meet targets.
Soil enhancement should be applied to enhance infiltration.

AF





Promote adoption of
ecological landscaping
including LID
Development buy-in by
municipal staff

CVC and local Municipalities

Intermediate
(5 – 10 years)

Other Considerations (How)




Part of SWM and drainage studies
Monitoring of LID Implementation
Include real time monitoring of flow and
water quality with Alton and related to
development to provide opportunity to
respond rapidly to negative impacts felt
within the stream.



Expansion of CVC urban stewardship
programming to middle and upper
watershed settlement areas
Monitor change in knowledge and
awareness of environmental issues
Monitoring people’s understanding of the
actions they can take to protect and
restore watershed health
Monitor adoption of best management
practices by landowners



R

Consider focusing outreach and training initiatives in the following areas:

Encourage adoption of ecological landscape practices that treat rainwater on site (e.g.
downspout disconnect and installation of rain gardens) on public and private property.
Encourage use of appropriate mitigation (e.g., LID techniques) where appropriate.

Training of LID design, construction and maintenance (including winter maintenance
operations) for municipal staff.

Focus stewardship and restoration efforts in areas identified in Figure 5.8.3

D

Stewardship

Timing (When)

The following should be considered as part of future drainage studies within the subwatershed:


Implement policies that will alleviate or manage flooding and sediment control on both public and
private lands within Alton and upgrade current drainage facilities providing an “enhanced level of
protection” with regard to water quality.

CVC to work the Town of Caledon to mitigate the impact of existing stormwater facilities on
Shaws Creek

Retrofit areas without stormwater management to reduce flooding and erosion and to improve a
range of environmental flows (baseflows to riparian).

T

Stormwater
Management &
Low Impact
Development

Responsibility (Who)





Consider providing the following educational related materials to subwatershed study residents:

Complementary guide to Your Guide to Caring for the Credit for settlement areas

How to install a rain garden on your property



Promote adoption of
ecological landscaping
including LID
Development buy-in by
municipal staff

CVC and local Municipalities

Intermediate
(5 – 10 years)



Continue to develop educational material

Consider implementing additional low impact demonstration projects in order to:

Develop awareness and acceptance of lot-level stormwater practices by promoting/showcasing
existing demonstration projects. Existing projects include Alton Legion Parking Lot, Alton Park/
Library LID Feature, Home LID Landscape Retrofit. Additional programs should be continued.



Promote adoption of
ecological landscaping
including LID
Development buy-in by
municipal staff

CVC and local Municipalities

Intermediate
(5 – 10 years)



Promote and showcase demonstration
sites
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7.1.4
Dams, On-line Ponds and Stream Restoration
There are a number of dams and on-line ponds throughout the subwatershed. The most significant of these include:
Alton Millpond
Millcroft Inn Pond
Cedar Falls Pond
McCallum’s Pond
Remnant Dam downstream of Alton Main Street







These dams and on-line ponds are of concern through the impacts on stream processes, fluvial geomorphology, and water quality (primarily nutrients and temperature). In addition, they provide a barrier to fish
movement and habitat linkages. Some of these dams may further pose a safety hazard if they have not been maintained as recommended by the Lake and Rivers Improvement Act.

AF

T

Furthermore, each reach within the Shaws Creek Subwatershed was assessed for its existing condition from a geomorphology, hydrology/hydraulics, hydrogeology, terrestrial, water quality and fish habitat perspective,
as well as the restoration potential of that reach. Based on the condition and restoration potential, a restoration effectiveness score was applied. The restoration effectiveness score identifies the reaches with the poorest
quality and the highest restoration potential. The results of the restoration potential analysis are summarized in Figure 3.8.3 and Table 3.8.2. The reaches with the highest restoration potential include:
 Upper Alton Branch Tributary – the entire length of the tributary upstream of 27 Sideroad has a medium-high to high restoration effectiveness, due to their poor condition and high potential for restoration.
 Western Drainage Features – two Grouped Drainage Features (GDF11 and GDF29) in the west-central portion of the subwatershed show a medium-high restoration effectiveness, and would contribute to
the improvement of headwater functions.
 Orangeville – the reaches and Group Drainage features upstream/north of Caledon Lake, adjacent to Orangeville.
 Village of Alton – The Millcroft Inn Pond, Alton Millpond and the connecting reach, R5a, between them.

Management Recommendation

Purpose (Why)



Reduce impact of dams
on Shaw’s Creek



Reduce risk of flooding



Improvement

D

R

STRESSOR: DAMS AND ON-LINE PONDS
Policy
Dams and On-Line Ponds Policies

Policy requirements include the operation of current dams to ensure that conditions are safe
from a flood potential and safety basis. Any changes to current structures should be reviewed
on the basis of the long term objectives of improving conditions in Shaw’s Creek. Improvement
to water quality and fisheries habitat should be required.

Apply LRIA (Lakes and Rivers Improvement Act) and address policy gaps to ensure
maintenance, mitigation, removal.
Terrestrial
The following should be used to guide terrestrial rehabilitation initiatives in the subwatershed as
Rehabilitation
dam, on-line ponds, and stream rehabilitation work commences:

Priority on-line ponds for rehabilitation include:
 McCallum’s Pond
 Alton Millpond
 Millcroft Inn Pond
 Cedar Falls Pond
 Remnant dam downstream of Main Street Alton


to

restore

Implementation Plan
Responsibility (Who)

Timing (When)

MNRF
CVC (approval process)

Long-term
(10 – 20 years)

CVC

Intermediate and Longterm
(5 – 20 years)

natural form of terrestrial
area

Other Considerations (How)





Public consultation may be required
In line with the Credit River Watershed
Natural Heritage Strategy
Consider monitoring to assess influence
of mitigation measures on reptile,
amphibian and waterfowl use

Rehabilitation measures should consider the larger terrestrial landscape scale to improve the
overall function of the area and the quality of habitat.


Aquatic
Rehabilitation

Public consultation maybe required and options considered for their mitigation.


Any flood and/or erosion control provided by the existing facility is to be taken into account.
On-line Ponds and Dams:
The on-line ponds have been prioritized for consideration of implementing rehabilitation measures
includes:
o McCallum’s Pond



Improvement
quality
habitat

and

to

water
fisheries

CVC, MNRF, Landowners

Intermediate and Longterm
(5 – 20 years)





Agencies will need to work with private
landowners to come up with viable
mitigation options
Public consultation may be required

114

Shaws Creek Subwatershed Study Subwatershed 17 Phase II/III Report:
Impact, Management and Implementation

Implementation Plan
Management Recommendation
Purpose (Why)
o
o
o




Other Considerations (How)



o Remnant Dam downstream of Main Street Alton
Public consultation may be considered and options considered for their mitigation.
In each case the potential mitigation is to consider the approach required to lessen current
impacts.
Any flood and/or erosion control or wetland functions provided by the existing facility is to be
taken into account.
Where feasible, secure priority dams in public ownership for more progressive management,
and mitigation plans







Improvement
quality

to

and

water

CVC, MNRF, Landowners

fisheries

AF

To improve, enhance and maintain the quality of surface water features, effort should be made on
management of invasive species upstream of features. Specifically, effort should be made to
manage invasive species to reduce opportunity for moving downstream.

Reduce or eliminate stocking of non-native species at Caledon Lake. Mark stocked fish or
collect genetics from native population and compare to stocked fish at Caledon Lake. Assess
angler success and species preference at Caledon Lake and review stocking as appropriate.
Develop a plan to stock native Brook Trout at Caledon Lake

Develop and implement specific mitigation options as warranted (e.g. encourage Northern Pike
or Rock Bass harvest)

Reduce the opportunity for invasive

R

habitat

Stream restoration is a high priority action for Shaws Creek in order to meet the goals, objectives
and targets of the subwatershed. Through an extensive analysis summarized in section 3.0, each
reach in the subwatershed was analyzed for its restoration effectiveness. The results of the analysis
are summarized in Figure 3.8.3 and Table 3.8.2. Stream restoration initiatives should focus on the
following streams:

Upper Alton Branch Tributary – the entire length of the tributary upstream of 27 Sideroad has a
medium-high to high restoration effectiveness, due to their poor condition and high potential for
restoration.

Western Drainage Features – two Grouped Drainage Features (GDF11 and GDF29) in the
west-central portion of the subwatershed show a medium-high restoration effectiveness, and
would contribute to the improvement of headwater functions.

Orangeville – the reaches and Group Drainage features upstream/north of Caledon Lake,
adjacent to Orangeville.

Village of Alton – The Millcroft Inn Pond, Alton Millpond and the connecting reach, R5a,
between them.



The following should be considered for municipal stormwater management ponds:

Any existing online stormwater management ponds should be retrofitted with a treatment train



Improvement
quality

D

Stormwater
Management &

Timing (When)

Alton Millpond
Millcroft Inn Pond
Cedar Falls Pond

T




Responsibility (Who)

and

to

water


Intermediate and Longterm
(5 – 20 years)

CVC, MNRF, Landowners

Intermediate term
(1-5 years)

CVC and MOECC

Long-term
(10 – 20 years)

fisheries

through the LRIA and associated
planning process.
Any flood and/or erosion control or
wetland functions provided by the
existing facility is to be taken into account
Consider monitoring ponds and flow
further to evaluate impacts (thermal,
water quality and environmental)
Monitor to establish existing conditions
and success of mitigation measures (e.g.
sediment quality, transport, temperature,
fish passage and specific parameters
related to dam mitigation measure)
Continue fish biomass/IBI monitoring as
appropriate



The spread of invasive species has
become a major concern. In fact, Ministry
of Natural Resources and Forestry
considers the threat of invasive species
second only to habitat losses. In addition
to impacting native species and
biodiversity, invasive species can directly
or indirectly contribute to increased
erosion, spread of disease, flooding and
ecological ailments. With climate change,
increasing temperatures may permit
more invasive species to survive through
winters and establish populations.



Currently no SWM ponds are on-line and
this should continue to be the practice

habitat

Reduce

impact

of

stormwater on receiving
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Implementation Plan
Management Recommendation
Purpose (Why)
Low Impact
Development

approach to reduce water quality impacts.

Given that this is coldwater stream significant effort should be made to eliminate any thermal
impacts that would result from a stormwater management facility.
Outreach initiatives should be focused on the following:




Implement targeted outreach program to contact landowners with dams with high priority for

to

and

water

CVC and NGO’s

Long-term
(10 – 20 years)

CVC and NGO’s

Long-term
(10 – 20 years)

fisheries

habitat



Improvement
quality

to

and

water
fisheries



T

habitat

AF



moving forward.

Improvement
quality

activities
Focus stewardship and restoration efforts in areas identified in Figure 5.8.3

Consider focusing outreach and education initiatives in the following areas:

An education program should be provided regarding the function of on-line ponds and
associated environmental impacts.

Educate public about reporting invasive species and potential for introduction at Caledon Lake
and other online ponds.

Consider the recommendations from Social Marketing Research on Stewardship Practices of
Rural Non-farm Landowners in The Credit River Watershed strategy conducted by CVC. Use
these results to help direct an outreach, education and incentive program that encourages online dam mitigation.

Other Considerations (How)



Educate landowners about importance of proper operation and maintenance of privately owned



dams and their responsibilities under Lakes and Rivers Improvement Act and other legislation

The Caledon Cottagers Association is encouraged to continue monitoring of water levels and to
seek assistance in correlating them with a number of factors including inflows from Orangeville
and other hydrological variations including consideration given to climate change predictions of
greater hydrological variations expected.



Improvement
quality

and

to

water

fisheries

CVC and NGO’s

Long-term
(10 – 20 years)

R





Employ the social marketing research on
‘Stewardship Practices of Rural Non-farm
Landowners in the Credit River
Watershed Strategy’ to direct an
outreach, education and incentive
program that encourages on-line dam
mitigation
Monitor change in knowledge and
awareness of environmental issues
Monitoring people’s understanding of the
actions they can take to protect and
restore watershed health
Monitor adoption of best management
practices by landowners

habitat

D

Stewardship

Timing (When)

stream

mitigation. Ensure program funding, staffing and support available to support mitigation


Responsibility (Who)
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7.1.5
Septic Systems/Centralized Wastewater Treatment
Stressors
The Village of Alton is directly adjacent to the main branch of Shaw’s Creek. In addition, the regional groundwater flow direction is to the east towards the main Credit River. Past monitoring and analysis of the
groundwater system has demonstrated that the private septic systems are impacting surface and groundwater quality, particularly through elevated nitrate levels. A study had been initiated to investigate the potential for
centralized treatment which would have assisted to mitigate these impacts. The study determined that this was not an economically viable approach and was discontinued. Given the existing impact and the likelihood
for additional septic systems in the future, consideration is given to providing mitigation steps as part of this subwatershed strategy.
In addition to the Management Recommendations provided in the following table, a septic system impact assessment was completed (see section 6.3). The recommendations made as part of the impact assessment
have been included in the following table.
Implementation Plan
Management Recommendation
Purpose (Why)

Responsibility (Who)

Timing (When)

Other Considerations (How)

STRESSOR: SEPTIC SYSTEMS


Mitigate potential impacts
of ground water on
surface water impacts



Future practices and policies regarding the requirements for future development should consider
the current level of impact of septic systems within the subwatersehd.



Mitigate potential impacts
of ground water on
surface water impacts



Monitoring is required to further evaluate the impact of private systems in the Alton area.
Further study is needed to investigate potential for nitrate impacts downstream of Alton. The
concern is the continued and potential increase in nitrate impacts on the groundwater (and
surface water) system. Measures such as nitrate curtains exist but their feasibility will depend
on the magnitude and extent of migration. It does not appear that a centralized collection and
treatment system will be applied in the foreseeable future, so mitigation options should be
considered.
Restoration initiatives should be prioritized based on the Credit Valley Conservation Natural
Heritage System Strategy (Figure 5.8.2) but must be compatible with presence of private septic
systems.





CVC and Regional Municipality
MOECC, Region of Peel, Town of
Caledon, CVC

T

In line with the Town of Caledon’s Report to Council, a septic system inspection program should be
developed and should consider the following:

Regular inspection programs should be required to identify any “at surface” problems (wet
areas, breakouts).

The septic system inspection program should be used to ensure proper maintenance and
operation of private treatment systems.

The Municipal Building Code is to be followed for any upgrades to ensure appropriate sizing and
location. CVC staff should ensure proper location and setbacks based on understanding of
surface and groundwater characteristics. This should also consider the wellhead protection
requirements outlined in the Alton EMP.

It is recommended that a database of local septic systems, document repair, replacement and
maintenance activities, be developed and maintained.

It is recommended that for future development additional treatment of sewage on the lot level
may be warranted based on the site conditions for a subdivision (development of 5 houses or
greater).

It is recommended that the Septic System inspection program be expanded from the areas
required through Source Water Protection Policies to all of Alton.

It is recommended that for future development additional treatment of sewage on the lot level
may be warranted based on the site conditions for a subdivision (development of 5 houses or
greater).

Municipalities to consider investigating opportunity to encourage residents to update water
softeners to reduce the threat of Cl to the environment.

Intermediate
(5 – 10 years)




Further study on impacts and potential for
mitigation
Develop a data sharing agreement with
Region of Peel for their sentinel and
municipal well data.

Terrestrial
Rehabilitation



D

R

AF

Policy

CVC and Regional Municipality
MOECC, Region of Peel, Town of
Caledon, CVC

Intermediate
(5 – 10 years)

Mitigate potential impacts
of ground water on
surface water impacts

CVC and Regional Municipality
MOECC, Region of Peel, Town of
Caledon, CVC

Intermediate
(5 – 10 years)

Increase resiliency and
mitigation of septic system
impacts

CVC

Continuous



Regardless, tree planting in urban areas
to be encouraged.
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Implementation Plan
Management Recommendation
Purpose (Why)

Responsibility (Who)

Timing (When)

Other Considerations (How)

Aquatic
Rehabilitation

The following should be considered as part of aquatic rehabilitation programs:

Consider the implementation of de-nitrifying in stream restoration measures to mitigate impacts
of nitrate inputs from groundwater

Identify existing and historic spawning/upwelling locations where nitrates may be a concern and
sample groundwater to confirm. Utilize particle tracking models. Focus efforts on mitigating
nitrate impacts from septic systems in the identified areas.

Reduce impact of septic systems on aquatic environment by retrofitting all existing septic
systems with an effluent filter and specifications determined through the Ontario Building Code.



Increase resiliency of
receiving system and
improve water quality

CVC

Intermediate and Long- 
term
(5 – 20 years)

Monitor groundwater nitrates at historical
upwelling spawning sites

Stormwater
Management &
Low Impact
Development
Stewardship



Ensure that any stormwater management/LID measures are compatible with current private
sewage treatment works.



Mitigate potential for
increase transport of
nitrates

CVC and Regional Municipality

As opportunities arise



Further study needed to evaluate
compatibility of LID with private sewage

Consider focusing outreach and education initiatives in the following areas:

For all private wells, regardless of their location, the greatest risk in terms of water quality is
contamination from private septic systems located on that property or neighbouring properties.
Therefore, it is recommended that an appropriate education program be developed to properly
maintain individual septic systems in order to protect human health and the water supply on both
a local and regional basis.

Outreach program to increase residents awareness of septic system inspection and proper
maintenance practices, as well as an understanding of what can safely be disposed of in a
septic system, what can grow over your septic system, and water conservation measures.

Explore potential for MOECC funding

Develop a septic system maintenance/monitoring program in existing and potential Brook Trout
spawning/upwelling areas



Reduce

CVC and Regional Municipality

Immediate
(1 – 5 year)





Continue to develop educational material
Explore potential for MOECC funding
Refer to Conservation Ontario’s Septic
System Fact Sheet.
Monitor change in knowledge and
awareness of environmental issues
Monitoring people’s understanding of the
actions they can take to protect and
restore watershed health
Monitor adoption of best management
practices by landowners

of

T

threat

groundwater

contamination by septic






D

R

AF

systems
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7.1.6
Agriculture
Stressors
Agriculture makes up the dominant land use within Shaws Creek Subwatershed. Intensive agricultural lands make up 38% and non-intensive agriculture makes up 6% (total agriculture 44%) of the land use in Shaws
Creek Subwatershed. Within the agricultural areas, natural vegetation and forests are limited, and there is little riparian buffer around the surface water features. In many places the tributaries consist of swales,
agricultural drains and intermittent streams. The lack of riparian cover has left many of these surface water features vulnerable to erosion, high stream temperatures, high nutrient levels and capable of providing only
sparse habitat for aquatic biota. Priority riparian planting for reducing thermal impacts to the stream identified in Figure 4.3.1. Please refer to this figure for identifying where planting should be done to mitigate stream
temperature concerns.
It can be expected that agricultural land values and the pressure to intensify agricultural operations on these lands will continue into the future. This could result in a reduction of perennial pasture and hay lands in favour
of row crops, increased presence of agricultural drainage and increased use of tillage and fertilizer applications, all of which may negatively impact future water quality.
Implementation Plan
Management Recommendation
Purpose (Why)

of the nutrient management strategies and nutrient management plans to reduce the risk of excess nutrient and

pathogen discharge to surface and groundwater sources during the storage and application of manure and other
fertilizers.

Encourage the municipality of Dufferin to adopt a Rural Water Quality Program similar to Peel and Wellington’s.



Province has new policy to reduce use of neonicotinoid. The use and reduction in the subwatershed should be

R

AF



monitored.

Prioritize implementation on the areas identified as part of the Credit River Watershed Natural Heritage System (Figure
5.8.2) and on areas outlined as additional enhancement areas identified in Figure 5.8.3. Further guidance on priority
aquatic and terrestrial restoration needs is provided in Figure 7.1.1.

D

Terrestrial and
Aquatic
Rehabilitation

The following should be considered as part of rehabilitation initiatives in the subwatershed:

Through implementation of the Rural Water Quality Program’s encourage the rehabilitation of streams and
enhancement of associated riparian systems.

Encourage and assist management programs for woodlots and wetlands.

Identify measures that are compatible with the implementation of the Credit River Watershed Natural Heritage System
Strategy, Credit River Fisheries Management Plan and Brook Trout Recovery Strategy as part of agricultural
rehabilitation activities.

Encourage restoration, enhancement and protection of wetlands

Develop a database of Permits to Take Water to get a full understanding of water needs for the subwatershed to
understand cumulative impact of water takings.

Work with Permit to Take Water users to respond appropriately during low water response times.

Focus on restoration efforts to mitigate impacts of nutrients, specifically nitrates.
Stormwater
Management &

The following are drainage related initiatives that can improve water management in the subwatershed:


Reduce the risk of excess
nutrient and pathogen
discharge to surface and
groundwater sources

Timing (When)

CVC and member municipalities Immediate
(1 – 5 years)

T

STRESSOR: AGRICULTURE
Policy

Ensure that the Peel and Wellington Rural Water Quality Programs continue to support the voluntary implementation

Responsibility (Who)

Reduce the risk of excess
nutrient and pathogen
discharge to surface and
groundwater sources
Enhance the ecological
health of woodlots, creating
important sources of food
for habitat and wildlife.

Reduce the risk of water
Through implementation of the Rural Water Quality Program’s special attention should be paid to encouraging the quality and quantity

Other Considerations (How)




CVC and member municipalities Long-term
(10-20 years)



CVC and private landowners



Immediate and
Long-term
(1 – 20 years)



CVC, member municipalities,
and private landowners

Consider creating a tool capable
of predicting the source location
and route of sediment and
phosphorus loading
Continue to research
environmental best management
practice efficiencies and continue
to alter the Rural Water Quality
Program’s to include best
management practice categories
that assist with meeting
watershed health targets

Identify measures that are
compatible with implementation
of the Credit River Watershed
Natural Heritage Strategy as part
of agricultural rehabilitation
activities.
Monitor nutrients, pesticides and
pathogens in strategic locations
to determine the impact
agriculture is having on
subwatershed health

Immediate and
Long-term
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Implementation Plan
Management Recommendation
Purpose (Why)






Effort should be made to mitigate impacts of existing tile drains on groundwater and surface water systems.
Continue the delivery of the Peel and Wellington Rural Water Quality Program in an effort to support the adoption of
on-farm environmental best management practices that improve water quality, soil quality, air quality and wildlife
habitat.
A “Rural Water Quality Program” is currently not in place for Dufferin. Seek further support for a program.

Reduce impact of
agricultural management to
land and water

Timing (When)

Other Considerations (How)

(1 – 20 years)

implementation of erosion control structures and agricultural management practices that improve infiltration, storage and impacts to surface water
features
reduce runoff.

Low Impact
Development

CVC, member municipalities,
and private landowners

Immediate (1-5
years)



AF

T





Reduce impact of
agricultural management to
land and water

CVC, member municipalities,
and private landowners

Medium term (5-10 
years)

Reduce impact of
agricultural management to
land and water

CVC, member municipalities,
and private landowners

Long-term (10-20
years)



R

Consider focusing outreach and education initiatives in the following areas:

Encourage a “Farm Conservation” program to encourage a management approach to support activities that reduce
nutrient use.
As a future consideration, a changing climate may alter the types of crops grown in this region and irrigation needs may
increase. If this is to occur, efforts should be made to obtain irrigation waters from wetlands/dugouts created on farm to
capture surface runoff waters at times of high flow.



With implementation of farm risk
management plans as part of the
Source Water Protection Plan
implementation process comes
an opportunity to monitor the
impact it has on well water quality
Monitor change in knowledge
and awareness of environmental
issues
Monitoring people’s
understanding of the actions they
can take to protect and restore
watershed health
Monitor adoption of best
management practices by
landowners

D

Stewardship

Responsibility (Who)
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7.1.7
Climate Change
Stressors
The modelling carried out in the analysis phase demonstrated an increase in rainfall intensity, however the potential for dryer overall conditions. This results in the increase in flood potential as a result of high intensity
events and the potential for reduced base flow due to overall drier conditions. Associated with this is the potential impact to fishery conditions, overall aquatic habitat, water quality and stream geomorphology.
Implementation Plan
Management Recommendation
Purpose (Why)
STRESSOR: CLIMATE CHANGE
Policy
Policies

Work with member municipalities to develop and adopt green development standards that encourage the inclusion of
best management practices related to ‘Sustainable Communities’ in both existing and new developments to mitigate
climate change.

For the subwatershed to be
resilient to climate change
impacts

Responsibility (Who)

Timing (When)

CVC and member municipalities Immediate and
intermediate
(1 – 10 years)

Other Considerations (How)




Encourage Municipalities to incorporate climate change considerations into design of communities and IDF curves.



CVC should encourage its member Municipalities to incorporate climate change considerations in their official plans
and design guidelines.

R

Implement the Peel Climate Change Strategy to build resiliency in the subwatershed by:

Working with member municipalities to implement Peel Climate Change Strategy.

Working with municipalities outside of Peel to coordinate a common subwatershed approach to mitigating and
adapting to climate change.
Prioritize implementation on the areas identified as part of the Credit River Watershed Natural Heritage System (Figure
5.8.2) and on areas outlined as additional enhancement areas identified in Figure 5.8.3. Further guidance on priority
aquatic and terrestrial restoration needs is provided in Figure 7.1.1.

Use Figure 5.8.3 to direct stewardship initiatives to build resiliency in the subwatershed.



D

Terrestrial
Rehabilitation

AF

T



Monitor the impacts of climate change on invasive and non-native species. Take measures to sustain a resilient
community with sufficient biodiversity.



For the subwatershed to be
resilient to climate change
impacts
For the subwatershed to be
resilient to climate change
impacts

CVC and member municipalities Intermediate
(5 – 10 years)

For the subwatershed to be
resilient to climate change
impacts

CVC and member municipalities Intermediate
(5 – 10 years)

Mitigation and adaptation to
climate change

CVC and member municipalities Immediate and
intermediate
(1 – 10 years)

Improve habitat form and
function in light of a
changing climate
Mitigation and adaptation to
climate change

A reference example: City of
Mississauga developed a policy
that all road reconstruction
projects would consider adoption
of LID.
Monitor evaporation trends – on
a regional basis
Monitor effects of climate change
at a broad scale (Credit River,
not limited to one subwatershed)

CVC and member municipalities Intermediate
(5 – 10 years)



Implement recommendations of
the Credit River Watershed
Natural Heritage Strategy



Implement recommendations of
the Credit River Watershed
Natural Heritage Strategy
Monitor baseflows through real
time and other low flow stations.
Analyze for changes to
intermittent flow regime Note:

CVC and member municipalities Long-term (10-20
years)

Improve habitat form and
function in light of a
changing climate
Aquatic
Rehabilitation

Aquatic rehabilitation initatives could consider the following:


Implement recommended restoration work presented in figure 5.8.3, the recommendations of the Credit River
Watershed Natural Heritage System Strategy (Figure 5.8.2), the CRFMP and Credit River Brook Trout Status Report



& Recovery Strategy
Target priorities should include thermal mitigation of stormwater management ponds, restoration and enhancement of
wetlands, mitigation options for on-line ponds, buffer plantings and use of LID for recharge.

Increase resiliency of
receiving system and
improve water quality

CVC, NGO’s and member
municipalities

Immediate and
intermediate
(1 – 10 years)
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Implementation Plan
Management Recommendation
Purpose (Why)

Responsibility (Who)

Timing (When)

Other Considerations (How)

The following should be considered in developing more robust stormwater management practices for the Subwatershed:

To address flooding, low flows and other environmental flows due to changes in precipitation, climate change should
be considered in every planning decision

IDF curves should be updated to take into consideration climate change

Pre-development water balance should be met post-development

Avoid/mitigate stormwater management pond thermal impacts.

LID and infiltration stormwater techniques should be implemented to alleviate impacts of drought and baseflow
impacts.


Develop environmental flow targets to inform land use planning decisions



Reduce impacts of

drought and baseflow

reduction, and reduce



Reduce impacts of

Develop programs to support the implementation of Credit River Watershed Natural Heritage System Strategy (Figure
5.8.1) for Shaws Creek.
Focus stewardship and restoration efforts in areas identified in Figure 5.8.3

CVC, member municipalities
and
MOECC

Long-term (10-20
years)

CVC

Intermediate
(5 – 10 years)

incidents of high flow
events



Increase climate
change resiliency





D



R

reduction, and reduce



Intermediate
(5 – 10 years)

events

drought and baseflow

Stewardship

CVC, member municipalities
and
MOECC

incidents of high flow

AF

Stormwater
Management &
Low Impact
Development

T







Consider focusing outreach and education initiatives in the following areas:

Continue to support education and implementation of land and water management practices on private property that
build resilience to climate change. Continue to encourage tree plantings in coordination with the Credit River
Watershed Natural Heritage System Strategy.

Encourage forest management on private property.

Encourage mitigation of dams on private property.

real time stations is located at
Shaw's Creek, 1.2 km upstream
of village of Alton, on
downstream side of bridge on 4th
Line West (Mississauga Rd) on
right bank, Low flow station at
MNRF Grange property; and
streamflow ‘pro-rating’/staff
gauge site at Hwy136.
Monitor decline in coldwater
habitat, invasive species, water
temperatures and expansion of
intermittent headwaters.



Increase climate
change resiliency

CVC

Intermediate
(5 – 10 years)

Seek funding for incentives to
motivate private land
stewardship.
Monitor change in knowledge
and awareness of environmental
issues
Monitoring people’s
understanding of the actions they
can take to protect and restore
watershed health
Monitor adoption of best
management practices by
landowners
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Implementation Plan
Management Recommendation
Purpose (Why)



Encourage protection, enhancement and restoration of wetlands on private property.
Incorporate discussions on LID into educational workshops.



Seek funding for incentives to motivate private land stewardship.



Increase climate

Responsibility (Who)

CVC

Other Considerations (How)

Intermediate
(5 – 10 years)

D

R

AF

T

change resiliency

Timing (When)
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7.1.8
Water Takings
Stressors
Water takings can impact available surface water and groundwater levels and flow paths. Due to high demands and low flow conditions during dry summer periods, management of water takings is critical to maintaining
environmental flow needs. Environmental flow needs describes the quantity, quality and timing of water flows required to sustain freshwater ecosystems and the human livelihoods and well-being that depend on these
ecosystems (Brisbane Declaration, 2007). In Ontario, surface water and groundwater taking is overseen by the Ministry of Natural Resources and Forestry. For water takings, anyone who takes more than 50,000 litres
of water on any day from a lake, river, stream or ground water source must obtain a Permit to Take Water (PTTW) from the Ministry of the Environment and Climate Change (ministry). There are some exceptions to the
permitting requirement for takings of more than 50,000 litres on any day and in some rare cases a permit may be required for a taking of less than 50,000 litres on any day. The water taking permits process helps to
ensure the conservation, protection, management and sustainable use of Ontario’s water.
Implementation Plan
Management Recommendation
Purpose (Why)
Maintain drinking water
supply and availability of
water for the natural
environment

CVC, GRCA and member
municipalities

Timing (When)

Intermediate
(5 – 10 years)

T

STRESSOR: WATER TAKINGS
Policy
Permitting Process

Develop policies for protection of groundwater systems and inter-basin transfers to inform aggregate operations and
water taking permitting processes.

Responsibility (Who)

R

AF





The industries of concern
include: golf courses, aggregate
extraction, and water bottling
plants.
Potential for water taking
increases need to be assessed
for impacts to local aquifers and
natural features, stream/wetland
discharge areas.
Monitoring results to be assessed
and evaluated – real time flow
monitoring and piezometer
monitoring in key upwelling areas
will track and evaluate the trends
in stream flow over time and
other potential impacts on
fisheries

Sufficient availability of
water for natural
environmental needs

CVC, Ministries, and member
municipalities

Long-term (10-20
years)

To reduce the impact of water takings on the subwatershed, and in turn the watershed, the following actions should be
considered:

All permit to take water users need to be assessed based on cumulative and resulting potential impact to the
subwatershed and watershed (groundwater levels and inter-basin transfer levels as well as base flow).

Develop an integrated and holistic approach to the water taking permit process.

More effort should be made to work with the Low Water Response team to mitigate impacts during low water events.

Implement a public water advisory program to reduce water use during drought conditions.

Sufficient availability of
water for natural
environmental needs

CVC, Ministries, and member
municipalities

Long-term (10-20
years)

Sufficient availability of
water for natural
environmental needs
Sufficient availability of
water for natural
environmental needs

CVC, Ministries, and member
municipalities

Long-term (10-20
years)

CVC, Ministries, and member
municipalities

Immediate and
intermediate
(1 -10 years)



Consider incorporating
environmental flow needs into
review of permits

Sufficient availability of
water for natural

CVC, Ministries, and member
municipalities

Immediate and
intermediate



Consider incorporating
environmental flow needs into

D



Consider assessing the potential of groundwater taking on natural features (wetlands, streams and woodlots).



In the permitting process, the permit to take water needs to consider potential terrestrial impacts as well as aquatic
(streams, woodlots and wetlands) considering the natural heritage system as key terrestrial features that have water
requirements. Need to consider the frequency, duration, timing, rate of change, and magnitude of events needed to
maintain functionality.
Assessment of water takings needs to consider cumulative impacts to receiving feature(s).


Aquatic
Rehabilitation



Develop stream target based on preserving seasonal water levels and fluctuations to natural features (wetlands,
woodlots and streams) to maintain frequency, duration, timing and rate of change of important flow events.



Terrestrial
Rehabilitation

Other Considerations (How)



The potential impact of Permits to Take Water needs to consider aquatic impacts and how it might influence the
aquatic restoration prioritization.




Improve tracking of actual takings
vs. permitted
Review existing water advisory
programs to develop a watershed
based program like the City of
Guelph.
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Implementation Plan
Management Recommendation
Purpose (Why)

Timing (When)

environmental needs



Conduct an assessment that identifies the recharge areas that assist with maintaining the Brook Trout population (e.g.
using particle tracking) to inform restoration priorities, water taking permits, and development permits.

CVC, Ministries, and member
municipalities



Set water balance targets as part of the stormwater management to assist in mitigating potential impacts of water
taking and how that may influence target settings.

Sufficient availability of
water for natural
environmental needs
Mitigating potential impacts
of water taking
Mitigating potential impacts
of water taking

CVC and member municipalities Long-term
(10 – 20 years)




Intermediate
(5 -10 years)

AF

Mitigating potential impacts
of water taking







CVC and member municipalities Long-term
(10 – 20 years)



Monitor change in knowledge
and awareness of environmental
issues
Monitoring people’s
understanding of the actions they
can take to protect and restore
watershed health
Monitor adoption of best
management practices by
landowners
Request funding from MOEE for
assistance in this program.

D

R

Request funding from MOECC for assistance with land owner actions to minimize impacts of water takings in the
subwatershed.

review of permits
Consider evaluating cumulative
impacts of water taking in relation
to low flow periods and PTTW

CVC and member municipalities Intermediate
(5 – 10 years)

T

Consider focusing outreach and education initiatives in the following areas:

Outreach program should encourage water conservation including education on the impacts of water taking. This is
consistent with the SWPP results from Alton.

Continue to support decommissioning of abandoned wells and upgrading wells that are not in compliance with Ontario
Regulation 903.

Other Considerations (How)

(1 -10 years)

In the permitting process, the permit to take water needs to consider potential impacts to aquatic features. Need to
consider the frequency, duration, timing, rate of change, and magnitude of events needed to maintain environmental
flow needs.
Assessment of water takings needs to consider cumulative impacts to receiving feature(s).



Stormwater
Management &
Low Impact
Development
Stewardship

Responsibility (Who)
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8.0 MONITORING
An important step in the Subwatershed planning process is the development of monitoring program.
A subwatershed monitoring program will assess the environmental changes in the subwatershed,
evaluate compliance with the plan’s goals and objectives, and provide information that will assist
custodians of the plan with implementation, updating, and adaptive management.
From an implementation standpoint, particularly with regard to monitoring, this report should be
considered as a “living document”. This refers to the ability of the document and the Management
Strategy to be refined using an Adaptive Environmental Management Approach. An Adaptive
Environmental Management Approach means making decisions as part of an on-going process.
Monitoring the results of actions, as well as the implementation success of actions, provides a flow
of information that may indicate the need to change a course of action or certain management
elements. Monitoring the implementation of the subwatershed study provides an ongoing opportunity
to update information as new science and policies become available. The specific objectives of the
recommended subwatershed monitoring approach are:

AF

T

a) To gauge the effect of land use changes in the Subwatershed relative to existing conditions,
targets and goals;
b) To assess effectiveness of recommended management actions within the Subwatershed
Plan;
c) To update the subwatershed plan on an ongoing basis to reflect changes in science, policies,
and implementation mechanisms; and
d) To provide the necessary information on subwatershed health for revisions, updating, and/or
development of new management measures if conditions are deviating from objectives,
targets and goals of the Subwatershed Plan.

R

The Subwatershed Study monitoring program includes a four pronged approach:

D

1. Implementation Monitoring: Implementation monitoring will audit the implementation of the
subwatershed study recommendations to track success of study recommendations and to
update study as necessary.
2. Subwatershed Health: Monitoring to determine the health of the Subwatershed by carrying
out comparison monitoring relative to the baseline monitoring completed for Phase 1. This
monitoring would happen on a 5-10 year rotation. This monitoring will measure the
effectiveness of the Subwatershed plan and inform updates to the subwatershed plan.
3. Existing Conditions and Long-term Monitoring: Existing and long-term monitoring
provides a high level understanding of the subwatershed health and real time monitoring of
flow through CVC’s existing monitoring programs (see figure 8.1.1). This monitoring will be
executed through CVC’s existing Integrated Watershed Management Program. This
monitoring will measure the changes in trends over time and provide an indication of the
studies effectiveness.
4. Effectiveness Monitoring: Some monitoring will need to accompany specific
recommendations (e.g. stream restoration) and significant changes to land use (e.g. new
development). This monitoring will measure the effectiveness of management practices.
The following provides greater detail on the recommended monitoring plan for the Subwateshed.

D

R

AF

T

Figure 8.1.1 CVC Existing Monitoring Locations in Shaws Creek Subwatershed
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8.1.1
Implementation Monitoring
CVC should monitor the implementation of all recommendations of the Subwatershed plan
through a database. The tracking should not be limited to recommendations implemented by
CVC but should include every occurrence of implementation irrespective of the lead. At
minimum, the database should include the date, location, lead agency and recommendation
being implemented. To allow the public to provide input, effort should be made to allow a
form to be completed on CVC’s website. This monitoring is pivotal to understanding the
subwatershed study effectiveness and provide a mechanism for updating the plan.
Specifically, as recommendations are implemented and as new science and policies are
developed the Implementation Plan should be updated with realistic implementation timing,
identification of project leads, and identification of project supports.

T

Furthermore, CVC’s stewardship monitoring program currently tracks program uptake and
community involvement, but does not look at outcome measures such as changes in
behaviour, attitude, understanding and awareness. Gaining a better understanding of the
effectiveness of stewardship and outreach initiatives will assist CVC in streamlining their
program delivery, provide municipalities and other funding sources with a better
understanding of the gains made in communities, and provide meaningful feedback to
community members in terms of how their community is responding to stewardship efforts
and changes in environmental education.
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To measure outcomes, there must be a baseline to compare against. This can be
determined by characterizing local environmental knowledge to form a baseline from which
changes can be measured. This baseline will also help to inform targets or goals for the
Subwatershed. Although this type of characterization was not included in Phase 1 of the
current Subwatershed Study process, CVC did complete 250 phone surveys and 3 focus
groups in the watershed to gain an understanding of local environmental knowledge and
involvement. This information can serve as a baseline for future monitoring efforts in the
headwaters. Experiences gained from this exercise could be used to develop an approach
for stewardship monitoring included at the outset of future CVC Subwatershed Studies.
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8.1.2
Subwatershed Health
On a 5 to 10-year rotation (as resources become available), CVC and project partners
should implement an intensive one-year monitoring program that replicates the Phase 1
monitoring program. This will allow for comparison with baseline information collected as
part of the Phase 1 Study and provide an indication on the effectiveness of the
Subwatershed study. This monitoring will be fed into updating the subwatershed study
Management and Implementation Plan.
8.1.3
Existing Conditions and Long-term Monitoring
To better understand ecosystem health and identify changing conditions in the watershed,
CVC has monitoring stations located throughout the watershed to measure a number of
parametres including climate, flow, and water quality. The following provides further
description of CVC’s existing monitoring programs that collect information in Shaws Creek
Subwatershed.
Integrated Watershed Monitoring Program and Real Time Monitoring
CVC initiated the Integrated Watershed Monitoring Program (IWMP) in 1999 to track longerterm trends in watershed environmental health and to assess the impact of ongoing land
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use changes on aquatic and terrestrial conditions. The IWMP collects data on a diverse
range of monitoring parameters that act as indicators of ecosystem health. At a network of
over 80 monitoring stations, CVC collects data on water quality, flows, fisheries, benthic
organisms, water temperature, and other factors. Because IWMP integrates expertise and
data from disciplines such as meteorology, hydrogeology, hydrology, terrestrial ecology,
fluvial geomorphology, water quality and biology, many aspects of the environment can be
simultaneously analyzed. The information obtained through IWMP is reported yearly in
annual reports. Reports with more detail are completed every 5 and 10 years; these reports
look at data trends and provide program review.
The development of Characterization Report (Phase 1) of the Subwatershed Study relied on
the analysis of data from IWMP (in addition to data from Provincial Water Quality Monitoring
Network stations and field sampling that was done expressly for the Study). This information
was critical in understanding water quality, stream flows and health of terrestrial and aquatic
systems in Subwatershed 17. Continued use of this information is pivotal to understanding
the health of the subwatershed.
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As well, within Shaws Creek Subwatershed there is one real time flow station and one
climate station. Through the collection of real time stream flow and weather data, CVC is
able to forecast water levels and issue warnings to communities at risk of flooding. This
information will continue to be valuable in understanding whether we are meeting our flow
related targets.
In moving forward the following recommendations are made to strengthen the ability to
make informed decisions.
Recommendations on monitoring:
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1. The Province should continue to implement the existing Provincial Water
Quality Monitoring Network (PWQMN), and specifically should continue to
include the Shaws Creek Subwatershed site in order to understand the long
term trends in the subwatershed.
2. CVC should continue to implement the Integrated Watershed Monitoring
Program (IWMP), including maintain all of the existing IWMP sites.
3. Given the decline of Brook Trout within the subwatershed, an analysis of the
existing monitoring sites for consideration for additional fisheries monitoring
should be conducted.
4. CVC should continue to maintain the continuous real-time flow and climate
station. Currently there is one real time stream flow monitoring stations at the
downstream end of Subwatershed 17. As funding permits, CVC should
increase the network of continuous monitoring stations to assist in developing
a robust forecast and warning system. As well, a real time water quality station
should be considered below Alton to focus on measuring nitrate and chloride
levels.
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8.1.4
Effectiveness Monitoring
For some of the recommendations, specific monitoring may be needed to accompany the
implementation of the recommended measure. For these projects, CVC has developed
monitoring strategy to assist with guiding the implementation. As well, specific monitoring is
required to better inform the specific recommendations of the Management Plan. The
following provides an overview of each of the recommendations that will require tailored
monitoring and the documents that can be referred to for further guidance, as well as
recommended monitoring measures that should be taken to better inform management
actions.
Recommendations for Stream and Wetland Restoration:
Given the emphasis on stream restoration within this subwatershed study, for stream and
wetland restoration recommendations, it is recommended that the Stream and Wetland
Restoration Performance Monitoring (2014) document be followed to ensure adequate
monitoring of the project.
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The Stream and Wetland Restoration Performance Monitoring (2014) offers guidance
related to monitoring stream and wetland restoration projects within the Credit Valley
watershed for public and practitioner use. Overall, it affords a rigorous and consistent
framework for examining how stream and wetland ecosystems respond to restoration and
evaluating project success. It systematically outlines the process behind planning, designing
and implementing restoration monitoring as well as incorporating lessons-learned into future
projects. It also recommends standardized protocols for monitoring a suite of ecological
indicators whose condition pre- and post-restoration reveals what outcomes are achieved.

R

Recommendations on monitoring stormwater management:
For stormwater and low impact development recommendations, it is recommended that
CVC’s Stormwater Management and Low Impact Development Monitoring and
Performance Assessment Guide be used to develop an adequate monitoring program
for the project.
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Monitoring stormwater and LID practices is a powerful way to demonstrate stormwater
facility performance, indicate when maintenance is needed, and inform asset management
plans and infrastructure sizing decisions.
1. In partnership with landowners, municipality and CVC monitoring of stormwater
and low impact development systems should be conducted in order to ensure
compliance, performance, and adaptation. This monitoring should include:


Compliance monitoring to assess whether the facility is built as designed and
whether it meets minimum acceptable regulatory requirements;



Performance monitoring to assess how well a stormwater management practice
performs according to design objectives and targets.



Adaptive monitoring to assess how stormwater management practices can be
improved to improve water quality, meet hydrologic goals, last longer, be maintained
better, and provide ancillary benefits (i.e. reduce urban heat island or improve
aesthetics).
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Recommendation on development monitoring:
Increased awareness of changing climatic conditions and the challenges of infrastructure
deficits have encouraged innovation and evolution in the development of stormwater
management solutions. This has led to the proliferation of “green infrastructure” and low
impact development technologies. In Subwatershed 17, as through the Credit River
watershed, CVC, agencies and municipalities should continue to encourage innovation
combined with sound engineering and environmental principles.
1. Where possible, CVC should work in partnership with agencies, municipal
partners, NGOs and the development community and agencies to monitor
innovative stormwater management technologies to ensure that development of
best management practices moves forward.
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On this front, CVC is actively partnering with the development community, municipalities,
and the Province to optimize the use of monitoring resources to address multiple objectives
and barriers. This is ensuring that the monitoring data collected from development sites is
collected, analyzed and distributed so as to move stormwater management forward in
Ontario. CVC’s An Adaptive Planning and Water Management Approach to Retrofits for
Small, Medium and Large Municipalities is funded by MOE's Showcasing Water Innovation
(SWI) grant and financial and in-kind support from many industry and public partners. The
project monitors LID retrofits in the public land, right-of-way, residential, and
commercial/industrial sectors. The aim of the project is to address critical barriers and
improve LID retrofit decision-making for municipalities.
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2. For large scale developments, it is recommended that erosion and sediment control
monitoring be completed in compliance with Silt Smart - Erosion and Sediment
Control Effectiveness Monitoring and Rapid Response Protocol for High Risk
Construction Projects version 1.3 (2012). This monitoring protocol allows for the
ability to observe stream turbidity conditions in real-time in order to provide
municipalities and regulatory agencies with the means to identify when turbidity levels
are exceeding acceptable levels.
Recommendations for monitoring pollution prevention:
The data that CVC collects from its real-time water quality monitoring stations is valuable for
the Authority’s overall monitoring strategy and has short-term and long-term objectives. In
the short-term, the data collected detects diurnal, seasonal, and annual variations in the
monitored parameters. It also detects spills, sediment discharges from development sites
and chloride concentrations. In the long-term, the data will reveal trends in key water quality
parameters due to urbanization, climate change, and other stresses. All of this information
allows CVC to judge the health of the aquatic ecosystems under its jurisdiction.
Monitoring sites where pollution prevention activities are taking place is part of CVC's
mandate to monitor stormwater management and runoff for compliance, performance, and
adaptation.
1. CVC should consider monitoring sites where pollution prevention activities are
underway.
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Recommendations for septic system monitoring Program:
Within Shaw’s Creek Subwatershed, privately owned septic systems were identified as a
significant stressor. Within Shaw’s Creek Subwatershed, privately owned septic systems
were identified as a significant stressor. A number of studies have concluded that septic
systems within the Alton Village are contributing to increased nitrate levels in the
groundwater and subsequently Shaw’s Creek, including the Alton Village Study and the
Shaw’s Creek Subwatershed Study Phase 1 Report. Within Alton there is currently 990
residents with 326 dwelling that rely on septic systems.
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1. It is recommended that in order to mitigate the impact of septic systems within
the Alton area, CVC, the Region of Peel, and the Town of Caledon should work
together to develop a continues monitoring program to understand the extent of
the impact and the mitigation measures needed to rectify existing issues.
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9.0 PRIORITY RECOMMENDATIONS
Priority Recommendations

The findings of the Characterization Report informed our understanding of the form and function of
the subwatershed. The analysis and modelling carried out under the Impact Assessment has
identified the sensitivity of the subwatershed conditions to land use changes. Together the
Characterization Report and the Impact Assessment have led to the development of the Management
and Implementation Plan. The Management and Implementation Plan provides recommendations for
informing decisions and management actions over the next 20 years. In the short term, all three
reports provide impetus for immediate and priority action in the following areas:
1. Stream Restoration;
2. Agricultural Practices;
3. Existing urban development;
4. On-line ponds and dams; and
5. Aggregate extraction.

Stream Restoration
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As part of the Subwatershed Study process every stream reach was given a score from each
discipline on the condition and restoration potential. The conditions table (summarized in Appendix A)
describes each reach in terms of their geomorphologic, hydrologic/hydraulics, hydrogeologic,
terrestrial, water quality and fish habitat condition. The restoration potential table describes each
reach according to the anticipated potential and benefit of restoration in each of the technical
disciplines. The status of both the condition and potential for restoration were combined to identify the
restoration effectiveness (full methodology is described in section 3.0). The restoration effectiveness
determines the reaches with existing low quality conditions and a high restoration potential. The
restoration effectiveness for each reach in the Shaws Creek Subwatershed is illustrated below (and in
figure 3.8.3). Given that Shaws Creek has sections of cold water and a relatively high base flow, it is
one of the most productive brook trout fisheries in the Credit River Watershed; however, there are
signs that the fishery is declining, as well as stream temperatures are increasing. To maintain aquatic
health stream restoration is significantly important to meeting the goals, objectives, and targets of the
subwatershed. As well, this analysis identifies those reaches in which opportunity exists to mitigate
flooding concerns, improve hydrologic function, reduce channel erosion, and improve water quality.
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It is recommended that CVC work in partnership with landowners to implement stream
restoration recommendations in key areas that show high restoration effectiveness including
(see Figure 9.1.1):
 Upper Alton Branch Tributary – the entire length of the tributary upstream of 27
Sideroad has a medium-high to high restoration effectiveness, due to their poor condition
and high potential for restoration.
 Western Drainage Features – two Grouped Drainage Features (GDF11 and GDF29) in
the west-central portion of the subwatershed show a medium-high restoration
effectiveness, and would contribute to the improvement of headwater functions.
 Orangeville – the reaches and Group Drainage features upstream/north of Caledon
Lake, adjacent to Orangeville.
 Village of Alton – The Millcroft Inn Pond, Alton Millpond and the connecting reach, R5a,
between them.
The restoration initiatives should align with riparian planting recommendations (Figure 5.8.4) and the
natural heritage system (Figure 5.8.2).
Further, it is recommended that continued stream restoration efforts be directed to the
remaining reaches identified in Figure 3.8.3 and summarized in Table 3.8.2. This should be
adopted as a long term plan, with the priorities to be revisited every 5 years to either confirm
or adjust the priorities.
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Implementation of stream restoration priorities should be done over the next five years (2017-2023)
through the development of partnerships between the landowner and CVC. The initial steps of the
project will include conducting a feasibility study, identifying the preferred restoration plan, and
applying for funding.
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Figure 9.1.1 Identification of high priority stream restoration reaches (note: this is the same as figure 3.8.3)
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Agriculture Practices

Over 40% of the total land area in the subwatershed is used for agriculture, intensive agricultural
lands make up 38% and non-intensive agriculture lands make up 6%. In areas of agriculture,
vegetation and forests are limited, with little riparian buffer around the many tributaries to Shaws
Creek. In many places, the tributaries consist of swales, agricultural drains and intermittent streams.
The lack of riparian cover has left many of these surface water features vulnerable to erosion and
high stream temperatures, and capable of providing only sparse habitat for aquatic biota. As well,
within these agricultural lands, water courses tend to have poorer water quality resulting from runoff
conditions.
It is recommended that CVC, landowners, and municipal partners improve riparian cover to
achieve a 30 metre buffer focusing on priority areas identified in Figure 5.8.4. The improvement
of riparian cover in the subwatershed will mitigate some of the projected impacts of climate change,
increasing stream temperatures, impacts to vegetation species and work towards achieving the
natural heritage system goals.
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As well, the Peel and Wellington Rural Water Quality Programs should continue to support the
voluntary implementation of the nutrient management strategies and nutrient management
plans to reduce the risk of excess nutrient and pathogen discharge to surface and
groundwater sources during the storage and application of manure and other fertilizers. CVC
should work in partnership with Dufferin County to adopt a Rural Water Quality Program
similar to Peel and Wellington’s within their municipal jurisdiction.
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Implementation of buffer plantings in high priority areas should be done over the next five years
(2017-2023) by the landowner, or in partnership with the landowners by CVC, community groups, or
through government assisted programs. The landowner can work with CVC to identify funding
opportunities and appropriate species for planting. Lower priority planting locations should be actively
pursued as part of a long term plan, with priorities revisited every 5 years to either confirm or adjust
the priorities.

Existing Urban Development
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Based on the subwatershed study results, the Village of Alton is impacting water quality due to
existing septic systems, uncontrolled urban runoff, and instream erosion problems. The impacts are
felt in stream and have extended into the closer of municipal wells.
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To reduce the impacts of the existing development within Alton on water quality CVC, the
Town of Caledon and the Region of Peel should work together to:
i.
Implement an ongoing septic system inspection program for Alton Village;
ii.
Develop a program to encourage and/or require septic system remediation where
required;
iii.
Implement the stormwater retrofit strategy outlined in Environmental Master Plan;
and
iv.
Monitor and mitigate the impacts of the Thomas Farm stormwater management
facility.
The implementation of urban high priority recommendations should be implemented by the Town of
Caledon and the Region of Peel with support from CVC over the next five years (2017-2023).

On-line Ponds and Dams

There are a number of on-line ponds throughout the subwatershed with the majority providing
aesthetic and recreational benefits. These on-line ponds are of concern through the impacts on
stream processes, fluvial geomorphology, and water quality, primarily nutrients and temperature. In
addition, they provide a barrier to fish movement and habitat linkages. Through the subwatershed
study, on-line ponds have been evaluated for restoration potential. The dams with highest potential
include (see Figure 5.1.1):
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study, on-line ponds have been evaluated for restoration potential. The dams with highest potential
include (see Figure 5.1.1):
 McCallum’s Pond
 Alton Millpond
 Millcroft Inn Pond
 Cedar Falls Pond
 Dam remnant downstream of Alton Mill Main Street
It is recommended that CVC work in partnership with landowners to mitigate the impact of the
McCallum, Alton, Millcroft, Cedar Falls and the remnant dam downstream of Alton Mill Main
Street.
The mitigation of the highest priority dams should be implemented over the next ten years (20172027). Landowners can work in partnership with CVC. As an initial step landowners are directed to
the following Ministry of Natural Resources guidance material for further information:
https://dr6j45jk9xcmk.cloudfront.net/documents/2708/289960.pdf.

Water Takings
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The unique topography and bedrock geology of the Shaws Creek Subwatershed produces large
amounts of groundwater in Shaws Creek which is significantly supplemented by groundwater from
the Grand River Watershed. This system results in one of the highest groundwater yields in the
entire Credit River Watershed - which in turn feeds important baseflow in the Credit River. This
baseflow is critical for maintaining water quality in the Credit River and diverse aquatic ecosystems.
Water takings can impact available surface water and groundwater levels and flow paths. In Shaws
Creek Subwatershed there is a high demands for water from aggregate extraction, golf courses, and
agricultural activities (i.e. irrigation) which may result in low flow conditions during dry summer
periods. As such, management of water takings is critical to maintaining the health of Shaws Creek.
To reduce the impact of water takings on the subwatershed the following actions should be
considered:
iv.
All permit to take water users need to be assessed based on cumulative and resulting
potential impact to the subwatershed and watershed (groundwater levels and interbasin transfer levels as well as base flow) through an integrated and holistic approach.
v.
More effort should be made to work with the Low Water Response team to mitigate
impacts during low water events.
vi.
Implement a public water advisory program to reduce water use during drought
conditions.

Aggregate Land Use

The Shaws Creek Impact Assessment found that generally the development of aggregate extraction
is expected to contribute a greater amount of baseflow to Shaws Creek; however, increased baseflow
does not necessarily equate to positive benefits. Increased baseflow, as well as a change in the
chemistry and how the baseflow is delivered to the streams (i.e. point source as opposed to
groundwater seeps) will influence and change the natural conditions of the receiving stream. As well,
the development of aggregate activities are expected to impact to the natural heritage environment,
with the highest impacts in those catchments where aggregate resources have been identified, and
impact water quality and fisheries (i.e. may allow for the introduction of invasive species), with
localized negative impacts where aggregate resources directly discharge to the creek.
As a result, the impact of aggregate extraction on the subwatershed needs to be evaluated in greater
detail to confirm the expectation of the impact. Any changes from historical or natural conditions must
be cautiously assessed. For example, increased baseflows in other situations may increase aquatic
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plant growth and dissolved oxygen issues or change the natural functions of more intermittent
headwaters.
It is recommended that CVC and municipal partners work in partnership to develop an Impact
Assessment and Implementation & Management Plan for the aggregate extraction and
operations within Shaws Creek Subwatershed and neighbouring influenced subwatersheds.
The Impact Assessment and Implementation and Management Plan should better understand
the cumulative impacts of the development of aggregate extraction and to develop holistic
rehabilitation plan which ensures that the area provides overall benefit to the natural heritage
system.
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The development of the Impact Assessment and Implementation & Management Plan should be
completed in partnership with CVC, the Town of Caledon, Wellington County, and the Ministry of
Natural Resources and Forestry within the next five years (2017-2023).
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As part of the Shaw’s Creek Subwatershed Study, two long-term monitoring stations, R6 and R7c, were
analyzed to provide erosion thresholds. It should be noted that these are characterization reaches and may not be
the most sensitive reach within their respective catchment. As such further sensitivity analysis and detailed
assessment may be required if land use changes are proposed within the subwatershed.
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