


 

___________________________________________________________________ 
Lovekin Creek, Bouchette Point Creek and Port Granby Creek Background Report: 
Abiotic, Biotic and Cultural Features  165 

 

 
 
Figure 5.7: Potential aggregate resource areas 
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5.1.6 Conservation Areas 
Certain lands in the Ganaraska Region Conservation Authority are designated as 
conservation areas. These properties are owned by the Ganaraska Region 
Conservation Authority and managed in cooperation with local municipalities. 
These lands are open to the public and have been created to satisfy many 
objectives. Objectives may include flood protection, mitigation, habitat creation, 
public education, and recreation. Currently, there are no Conservation Areas in 
the Lovekin Creek, Bouchette Point Creek and Port Granby Creek watersheds. 
 

5.1.7 Green Spaces 
The amount and quality of green space in a watershed directly affects the health 
of a watershed. Green spaces contain permeable surfaces which can influence 
the hydrology of the area, especially in urban areas, and can provide habitat 
suitable to native flora and fauna. However, due to the potential of disturbance in 
these areas and the continuous use of these areas, invasive and exotic species 
have a higher potential of becoming established.  
 
The amount and quality of green space available also have a positive 
relationship with human health and active lifestyles. Having opportunities to enjoy 
the outdoors is an important component of many people’s lives, and can also 
have an indirect benefit of nature appreciation and increased education in local 
watersheds and environments. Activities such as hiking, fishing, skiing, cycling, 
horseback riding, nature appreciation, field sports, golf, and more active activities 
such as four-wheeling and snowmobiling rely on green space. 
 
For the purposes of this study, green space is defined as parkland and natural 
areas. Parkland represents areas that have been created for the purpose of 
providing recreational activities, and include active and passive recreational 
areas as well as existing and planned/proposed areas. Examples of parkland 
include municipal parks and playing fields. Natural areas are areas such as 
forests, wetlands, valleys and stream corridors, which exist or are planned and 
include naturalized areas. Infrastructure corridors such as hydro, utility and 
abandoned rail corridors are included in the green space system as these 
provide passageways (formal or informal) through otherwise impassable areas. A 
green space system can be created by linking these various areas, providing a 
continuous green space system that provides opportunities for wildlife 
movement, increased biodiversity and a connected green space system for the 
use and enjoyment of citizens. 
 
In the regional study area four parks that are operated and owned by the 
Municipality of Clarington. These include the Ina Brown Parkette, the Newtonville 
Cenotaph, the Glen (at the mouth of Lovekin Creek) and the Newtonville Public 
School recreational facilities. 
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6.0 Potential Climate Change Effects 
Climate change is defined as a change of climate, which can be attributed 
directly or indirectly to human activity that alters the composition of the global 
atmosphere and which is in addition to natural climate variability, observed over 
comparable time periods (Environment Canada 2006). Climate change is not a 
localized phenomenon. Occurring across the globe, effects have been felt by 
many different ecosystems and in many different countries. The United Nations 
Framework Convention on Climate Change (2008) summarizes global events 
that result from climate change. 
 

• The average temperature of the earth's surface has risen by 0.74oC since 
the late 1800s. It is expected to increase by another 1.8 to 4°C by the year 
2100. Even if the minimum predicted increase takes place, it will be larger 
than any century-long trend in the last 10,000 years.  

• The principal reason for the increase in temperature is a century and a 
half of activities that have increased the amount of greenhouse gases in 
the atmosphere, especially carbon dioxide, methane, and nitrous oxide. 
Such gases occur naturally, keeping some of the sun's warmth from 
reflecting back into space, and without them the world would be a cold and 
barren place. But in augmented and increasing quantities they are pushing 
the global temperature to artificially high levels and altering the climate. 
Eleven of the last 12 years are the warmest on record, and 1998 was the 
warmest year.  

• The current warming trend is expected to cause extinctions. Numerous 
plant and animal species, already weakened by pollution and loss of 
habitat, are not expected to survive the next 100 years. Human beings, 
while not threatened in this way, are likely to face increased difficulties. 
Recent severe storms, floods, and droughts, for example, appear to show 
that computer models predicting more frequent "extreme weather events" 
are on target.  

• The average sea level rose by 10 to 20 cm during the 20th century, and an 
additional increase of 18 to 59 cm is expected by the year 2100. (Higher 
temperatures cause ocean volume to expand, and melting glaciers and ice 
caps add more water.) If the higher end of that scale is reached, large 
populations will be displaced, coastal cities will disappear, and freshwater 
supplies will be destroyed for billions of people.  

• Agricultural yields are expected to drop in most tropical and sub-tropical 
regions and in temperate regions too. This will cause drying of continental 
interiors, such as central Asia, the African Sahel, and the Great Plains of 
the United States. These changes could cause, at a minimum, disruptions 
in land use and food supply. And the range of diseases such as malaria 
may expand.  

 
Similar climate change effects are seen in Canada. According to Environment 
Canada (2006), a warming trend of +1.2°C has been identified over the last 58 



 

___________________________________________________________________ 
Lovekin Creek, Bouchette Point Creek and Port Granby Creek Background Report: 
Abiotic, Biotic and Cultural Features  169 

 

years in Canada (Figure 6.0). The year 2005 had the fifth highest national 
temperature departure since 1948, and 1998 was the warmest year (+2.5°C) 
during that period.  
 

 
 
Figure 6.0: Annual Canadian temperature departures and long-term trend, 1948 
to 2005 
 
Since 1948, average annual temperatures in Ontario have increased as much as 
1.4oC (Chiotti and Lavender 2008). This trend is projected to continue, with the 
most pronounced temperature increases occurring in winter. Projections also 
indicate that intense rainfall events, heat waves and smog episodes are likely to 
become more frequent (Chiotti and Lavender 2008).  
 
Climate change can also be seen locally through the Cobourg STP Environment 
Canada climate station. Figure 6.1 shows the minimum and maximum daily 
temperature average of a year, and an annual mean air temperature from 1973 
to 2005. There is a significant increase in mean annual temperature since 1973 
(n=31, r=0.53, p = 0.002). Although no study on climate change effects to aquatic 
and terrestrial ecosystems and habitats has occurred, predicted changes in 
Ontario can be used to understand possible changes, outcomes and stressors. A 
glimpse at effects on water quantity has been gained through the water budget 
process (Section 3.5.4) by analyzing current water quantity data with Global 
Climate Change Models. 

(Environment Canada 2006) 
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Figure 6.1: Annual average air temperature at the Cobourg STP Environment 
Canada Station, 1973 to 2005 
 
Within the Great Lakes basin, ecosystems change due to climate change has 
been noted, and is outlined by Chiotti and Lavender (2008). 

• The ice cover season on the Great Lakes has been shortened by about 1 
to 2 months during the last 100 to 150 years. 

• Nearshore lake temperatures have increased at several locations since 
the 1920s. These increases are likely associated with extensive algae 
blooms and invasion of non-native species.  

• Shifts in fish communities are expected to occur with declines in coldwater 
species in the Great Lakes. Warm water species such as bigmouth buffalo 
and flathead catfish are already being seen more frequently in the Great 
Lakes basin.  

• Additional stressors on already fragile habitats such as coastal wetlands 
and terrestrial ecosystems may be unable to maintain their functions 
under increased climate change. 

 
Changes are also expected for water resources in the Great Lakes basin, and 
will affect both groundwater and all surface water sources (Great Lakes, inland 
lakes, rivers, streams and ponds). Table 6.0 outlines possible changes to water 
resources in the Great Lakes basin. Spring freshet and extreme rainfall events 
will also change the way streams respond under a flood. Increasing winter 
temperatures will possibly cause the spring freshet to occur earlier and because 
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of more frequent winter thaws the freshet will likely be lower, reducing the risk of 
spring flooding (Chiotti and Lavender 2008). In addition, projected increases in 
the frequency and intensity of extreme rainfall events will result in increased 
summer flood risks.  
 
Table 6.0: Expected changes to water resources in the Great Lakes Basin 

 
 
 
Many other negative impacts from climate change are predicted to occur (Chiotti 
and Lavender 2008). Risks to human health will come from temperature stress, 
air pollution, extreme weather events, vector and rodent borne disease, water 
borne diseases and Ultraviolet Radiation. Agriculture may see increases in pests 
and diseases, lower livestock productivity and changes in crop production in 
relation to growing seasons. Changes to energy consumption and production will 
occur, as will a decline in shipping and negative impacts on transportation 
corridors through increased temperature and extreme weather events. Finally, 
tourism in southern Ontario is predicted to be effected by milder winters and 
shifts in warm-weather tourism industries.  

(Chiotti and Lavender 2008) 
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Climate change presents challenges to Ontario ecosystems, communities and 
economic structure. Although these changes and their magnitude will be variable 
across the province, change will occur. As a result, ecosystems will need to 
adapt in order to survive increases in temperature, extreme weather and stresses 
to habitats (i.e., increases in invasive species and disease). The key to local 
ecosystems, flora and fauna, as well as humans handling changes in climate, is 
resilience and the ability to adapt. By preserving, enhancing and properly 
managing local watersheds, resilient and healthy ecosystems will be able to 
better adapt to changes presented from a changing climate and many other 
current and future stressors.  
 

6.1 Drinking Water Source Protection 
The Ontario government has given Royal Assent to the Clean Water Act, 2006, 
which is aimed at protecting sources of municipal drinking water as part of the 
government’s overall commitment to human health and the environment. A key 
focus of the legislation is the production of locally developed, science based 
assessment reports and protection plans (Ontario Ministry of the Environment 
2007b). The need for legislation such as the Clean Water Act was spurred by the 
tragic events that occurred in Walkerton, Ontario in May 2000 when seven 
people died and thousands became sick from drinking municipal water that was 
contaminated with E. coli.  
 
Assessment reports and protection plans will be written for specific planning 
regions, known as source protection regions or areas. The local source 
protection region, which includes the Ganaraska Region Conservation Authority 
is the Trent Conservation Coalition Source Protection Region. Under the Clean 
Water Act, the Ganaraska Region Conservation Authority becomes a source 
protection area in the TCC SPR.  
 
The Trent Conservation Coalition Source Protection Region (TCC SPR) is a 
grouping of five Conservation Authorities that comprise the Trent River 
watershed. The TCC SPR stretches from Algonquin Provincial Park in the north, 
to Lake Ontario and the Bay of Quinte in the south, and includes the Trent River 
watershed, the Ganaraska River watershed, Wilmot Creek watershed, Cobourg 
Creek watersheds and several smaller watersheds that empty into Lake Ontario 
and the Bay of Quinte. The Source Protection Region is approximately 15,000 
km2. 
 
Five Conservation Authorities comprise the TCC SPR (beginning from the 
northwest and moving in a general clockwise direction). 

• Kawartha Conservation 
• Otonabee Conservation 
• Crowe Valley Conservation Authority 
• Lower Trent Conservation 
• Ganaraska Region Conservation Authority. 
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For the purpose of drinking water source protection planning, the TCC Source 
Protection Region has been enlarged beyond conservation authority jurisdiction 
to include the entire Trent River watershed. This includes the Gull and Burnt 
River watersheds, lying mainly in Haliburton County, as well as additional 
watershed areas draining southward to the Kawartha Lakes in the northern half 
of Peterborough County. Approximately 4,171 km2 outside of conservation 
authority jurisdiction is included in the Trent Conservation Coalition Source 
Protection Region. 
 
Although source protection plans will be created for a source protection region, 
the planning area of interest is municipal surface water intake zones, wellhead 
protection areas, significant groundwater recharge areas and highly vulnerable 
aquifers. These areas have been defined using defensible science based 
methods. The Newcastle Water Supply System have been studied as part of 
drinking water source protection and the Orono Water Supply System has had 
wellhead protection zones delineated for the purpose of protecting the sources of 
the municipal water supply. See section 3.3.2 for more detail on this study.  
 
While the Lovekin Creek, Bouchette Point Creek and Port Granby Creek 
Watershed Plan process is taking place, work under the Clean Water Act 
framework will be occurring. A 24-member source protection committee will 
prepare terms of reference, an assessment report and a source protection plan 
for the Ganaraska Region Source Protection Area. The committee membership 
represents municipalities, farmers, small business representatives and a range of 
other stakeholders in the TCC SPR. Through the source protection committee, 
work will be completed to identify, assess and address risks to drinking water win 
municipal sources (i.e., wellhead and intake protection areas). Stakeholders such 
as local property owners can also participate through a number of different 
mechanisms.  
 
Specifically, the terms of reference set out who is responsible for carrying out 
different activities. The terms of reference include strategies to consult with 
potentially affected property owners to involve the public and resolve disputes. 
While the committee creates an assessment report, the committee will identify 
threats, issues and concerns in the planning region. This knowledge will be 
represented as implementation actions within the source protection plan. 
 
As described by the Ontario Ministry of the Environment (2007b), source 
protection plans will generally be implemented through existing regulatory 
requirements or approvals, zoning by-laws, official plan amendments, education 
or voluntary initiatives. Source protection committees may decide that existing 
programs and activities, voluntary or otherwise, may not be enough to address 
some significant threats to municipal drinking water supplies. 
 
If a scientific assessment shows that an activity poses a significant risk to a 
drinking water source, an approved source protection plan may restrict or limit 
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certain activities on properties located in designated wellhead protection areas 
and intake protection zones. Activities that pose a significant risk to drinking 
water sources may be prohibited or may require a risk management plan before 
they can be carried out.  
 
The source protection plan may be very similar to the Lovekin Creek, Bouchette 
Point Creek and Port Granby Creek Watershed Plan, but will differ in the fact that 
the source protection plan addresses issues surrounding municipal water 
sources, whereas the watershed plan will address watershed-wide ecosystem 
based concerns and issues. Plan implementation may occur simultaneously in 
some instances, when the action will protect similar resources or environmental 
features and achieve similar outcomes. While working with municipalities, the 
Ganaraska Region Conservation Authority will strive to reduce duplication 
between the plans and the resultant implementation tools and resources.  
 

6.2 Lake Ontario 
Lake Ontario is the final receiving lake in the Great Lake drainage basin, before 
water flows through the St. Lawrence River to the Atlantic Ocean (Figure 6.2). 
Lake Ontario is bounded by the Province of Ontario in Canada, and New York 
State and Pennsylvania State in the United States of America (Figure 6.3). With 
a total drainage area to Lake Ontario of 64,030 km2, New York State has the 
largest drainage area to Lake Ontario (35,000 km2), followed by Ontario (29,100 
km2) and Pennsylvania State (300 km2 – upper Genesee River).  
 
Lake Ontario is the smallest of the Great Lakes, with a surface area of 18,960 
km2 (7,340 square miles), but it has the highest ratio of watershed area to lake 
surface area. It is relatively deep, with an average depth of 86 metres and a 
maximum depth of 244 metres second only to Lake Superior (Environment 
Canada et al. 1998). Approximately 80% of the water flowing into Lake Ontario 
comes from Lake Erie through the Niagara River. The remaining flow comes from 
Lake Ontario basin tributaries (14%) and precipitation (7%). About 93% of the 
water in Lake Ontario flows out to the St. Lawrence River; the remaining 7% 
leaves through evaporation (Environment Canada et al. 1998).  
 
In 1987, the governments of Canada and the United States made a commitment, 
as part of the Great Lakes Water Quality Agreement, to develop a Lakewide 
Management Plan for each of the five Great Lakes. The Lake Ontario Lakewide 
Management Plan is a binational, cooperative effort to restore and protect the 
health of Lake Ontario by reducing chemical pollutants entering the lake and 
addressing the biological and physical factors impacting the lake (Environment 
Canada et al. 2008). 
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Figure 6.2: Great Lakes drainage basin 

 
 
Figure 6.3: Lake Ontario drainage basin 

(Great Lakes Information Network 2008) 

(Environment Canada et al. 2008) 
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Environment Canada et al. (2008) acknowledges the importance of watershed 
management to the health of Lake Ontario. A binational work plan for 2007 to 
2011 recommends working with Conservation Authorities within the Lake Ontario 
basin to identify and promote watershed management strategies (Environment 
Canada et al. 2008) that will benefit and enhance Lake Ontario.  
 
The Lake Ontario fishery is dependent on its tributaries for spawning and rearing 
habitat. Despite the trend of resource exploitation in the 1800s, there was a shift 
in resource management in the mid 1900’s when the Great Lakes Water Quality 
Agreement (between the United States and Canada) was signed in 1972. This 
agreement sparked a renewed interest in restoring the Lake Ontario ecosystem 
(Smith 1995). By the mid 1900’s few sports fishing opportunities existed and non-
native salmonids were introduced in an attempt to restore biological balance and 
promote the creation of a fishery in Lake Ontario. Fish stocking and sea lamprey 
control conducted since the 1970s resulted in an increased abundance and 
diversity of fish (Smith 1995).  
 
It is envisioned that the Lovekin Creek, Bouchette Point Creek and Port Granby 
Creek watersheds background document and watershed plan, as well as the 
Lovekin Creek, Bouchette Point Creek and Port Granby Creek Fisheries 
Management Background Document and Management Plan will provide needed 
information into the Lake Ontario Lakewide Management Plan, and management 
initiatives carried out on a watershed scale will benefit the health and 
sustainability of Lake Ontario.
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ACRONYMS AND GLOSSARY 
 
ANSI  Area of Natural or Scientific Interest 
AVI  Aquifer Vulnerability Index  
CEQG  Canadian Environmental Quality Guidelines 
CGCM Canadian Global Climate Model 
COSEWIC Committee on the Status of Endangered Wildlife in Canada 
COSSARO Committee on the Status of Species at Risk in Ontario 
CWQG Canadian Water Quality Guidelines 
DA  Dissemination Area 
DEM  Digital Elevation Model 
ELC  Ecological Land Classification 
GCM  Global Climate Models 
GIS  Global Information System 
GRCA  Ganaraska Region Conservation Authority 
GRWQMN Ganaraska Water Quality Monitoring Network 
NHIC  Natural Heritage Information Center 
OFAT  Ontario Flow Assessment Technique 
ODWS Ontario Drinking Water Standard 
OMAFRA Ontario Ministry of Agriculture, Food and Rural Affairs 
(O)MNR Ontario Ministry of Natural Resources 
(O)MOE Ontario Ministry of the Environment 
OSAP  Ontario Stream Assessment Protocol 
PPS   Provincial Policy Statement 
PTTW  Permit to Take Water 
PWQO Provincial Water Quality Objective 
TCC SPR Trent Conservation Coalition Source Protection Region 
TSS  Total Suspended Solids 
WWR  Water Well Record 
YPDT-CAMC  York, Peel, Durham, Toronto, Conservation Authorities Moraine Coalition 
 
Units 
cfu/100ml colony forming units per 100 milliliters 
cms  cubic meters per second 
g/L  grams per litre 
L/D  litres per day 
masl  meters above sea level 
mg/L  milligrams/litre 
μs/cm  micro siemens per centimetre 
μg/L  micrograms per litre 
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Glossary 
 
Anthropogenic: human induced or caused.7 
Aquifer:  A water bearing formation that is capable of transmitting water in 
sufficient quantities to serve as a source of water supply.4 
Aquitard:  A low-permeability unit that contains water but does not readily yield 
water to pumping wells. Aquitards can restrict contaminant movement.4 
Artesian aquifer:  An aquifer that contains water under pressure resulting in a 
hydrostatic head above ground level.4 
Baseflow:  Stream flow that results from groundwater seeping into a stream.4 
Baseflow represents the discharge of groundwater to streams, supports flow in 
dry weather. The flow of streams composed solely of groundwater discharge.5 
Bedrock:  A general term for any consolidated rock.4  
Coldwater Species/Habitat: Species with narrow thermal tolerance levels that 
are usually restricted to cold, highly oxygenated water. The temperature range 
for these species is from 10ºC to 18ºC.9 
Community: An assemblage of interacting populations living in a particular 
locale.5 
Confined aquifer:  An aquifer that is bound above and below by deposits with 
significantly lower hydraulic conductivity.4 
Confluence: The location where one stream flows into another.5 
Discharge: The volume of water that passes a given location within a given 
period of time.1 
Drainage basin: The land area which contributes runoff to streams, rivers and 
lakes. Also called a watershed or catchment area.4 
Evapo-transpiration:  The combined loss of water to the atmosphere from land 
and water surfaces by evaporation and from plants by transpiration.4 
Floodlines: Lines on a watershed map depicting regional flow conditions based 
on a specific historical event (i.e., Hurricane Hazel).12 
Floodplain: The area, usually low lands adjoining a watercourse, which has 
been or may be subject to flooding hazards.12   
Fluvial:  Of or belonging to rivers.12   
Gauging station: The site on a stream, lake or canal where surface water data 
is collected.4 
GIS (Geographic Information System):  A map based database management 
system, which uses spatial reference system for analysis and mapping 
purposes.4 
Glaciofluvial: Pertaining to glacial meltwater streams and their sedimentary 
deposits.4 
Glaciolacustrine: Pertaining to lakes adjacent to glaciers and fed by glacial 
meltwater.4 
Gravel: Rock particles between 4 mm and 76 mm in diameter.4 
Groundwater flow: The movement of water through the pore spaces of 
overburden material or through faults and fractures in bedrock.4 
Groundwater model:  A computer model in which groundwater flow is 
characterized by numerical equations. 
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Groundwater recharge: The inflow to a groundwater reservoir.4 
Groundwater reservoir: An aquifer or aquifer system in which groundwater is 
stored.4 
Groundwater storage: Groundwater stored in aquifers.4 
Groundwater: Water occurring in the zone of saturation in an aquifer or soil.4 
Hardness: A measure of the concentration of divalent cations in water, (mainly 
calcium and magnesium).4 
Headwaters: The origins of streams and rivers.12 
Hydrogeology: The study of water below the ground surface.12 
Hydrology: The study of surface water flow systems.12 
Hydrograph: A graph that shows water level as a function of time.4 
Hydrologic cycle: The circulation of water in and on the earth and through the 
atmosphere through evaporation, condensation, precipitation, runoff, 
groundwater storage and seepage, and re-evaporation into the atmosphere.4 
Hydrostrati-graphic unit: A formation, part of a formation, or group of 
formations with similar hydrologic characteristics that allow for grouping into 
aquifers and confining layers.4 
Infiltration: The flow of water from the land surface into the subsurface.4 
Irrigation:  The controlled application of water through man-made systems to 
supply water requirements not satisfied by rainfall.4 
Macroinvertebrates: organisms with no backbone that are greater than 2 mm in 
size.Generally refers to Benthic organisms such as insects and mollusks.6 
Manure: The fecal and urinary matter produced by livestock and poultry.4 
Nitrate (NO3): An important plant nutrient and inorganic fertilizer. In water, the 
major sources of nitrates are septic tanks, feed lots and fertilizers.4 
Non-point source contaminant: Contamination, which originates over large 
areas.4 
Oak Ridges Moraine:  A knobby ridge of sand deposited at the edge of a glacier 
by escaping meltwater; the Oak Ridges Moraine was formed by the Simcoe and 
Lake Ontario Ice Lobes meeting.3 
Ontario Drinking Water Objectives: (ODWO): A set of regulations and 
guidelines developed by the Ontario government to help protect drinking water 
sources.5 
Pool: A section of a stream where the water has a reduced velocity, often with 
water deeper than the surrounding areas.6 
Pore space: The open space between mineral grains in a porous material.4 
Provincial Water Quality Objectives (PWQO): numerical criteria that act as 
chemical and physical indicators for a satisfactory level of surface water quality to 
protect all forms of aquatic life.8 
Potable water: Water that is fit to drink.4 
Precambrian: The period of geologic time that precedes the Cambrian Period 
(2,500 to 4,500 million years ago).4 
Quaternary:  Geologic period spanning the last 1.8 million years and 
characterized by alternating glacial and interglacial climates. It is divided into the 
Pleistocene and Holocene epochs.11 
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Recharge area: Areas where the water is absorbed into the ground and added 
to the zone of saturation.4 
Riffle: A section of the stream with turbulent flow, usually with gravel, cobble or 
boulder bed material. Riffle sections are between pools and have faster moving 
water.6 
Riparian Area: the land adjacent to a watercourse that is not normally 
submerged, which provides an area for vegetation to grown as a buffer to the 
land use alongside to the stream. It acts as a transitional area between aquatic 
and terrestrial environments, and is directly affected is affected by that body of 
water.6 
River basin: The area drained by a river and its tributaries.4 
Runoff: Water that reaches surface watercourses via overland flow.4 
Sand: Sedimentary particles ranging from 0.074 mm to 4 mm in diameter.4 
Saturated zone: A subsurface zone in which openings in a soil or rock formation 
are filled with water.4 

Settlement Areas: Urban areas and rural settlement areas within municipalities 
(such as cities, towns villages and hamlets) where development is concentrated 
and a mix of land uses are present and have been designated in an official plan 
for development. Where there are no lands that have been designated, the 
settlement areas may be no larger than the area where the development is 
concentrated.10 
Silt:  Sedimentary particles ranging from 0.054 mm to 0.002 mm in diameter.4 
Stream flow: The surface water discharge that occurs in a natural channel.4 

Subwatershed: A geographical area defining a single drainage zone within the 
watershed.5 

Surface runoff: Water flowing over the land surface in streams, ponds or 
marshes.4 
Surface Water: Includes water bodies (lakes, wetlands, ponds, etc.), 
watercourses (rivers and streams), infiltration trenches and temporary ponds.2 
Till: unsorted or very poorly sorted sediment deposited directly from glacier 
ice.Tills usually have a fine fraction - known as the matrix - with particles ranging 
from sand to clay size, and a coarse or clast fraction with pebble- to boulder-
sized material.4 
Topography: The physical features, especially the relief and contours of the land 
surface.4, 2 
Transpiration:  The process by which water vapour escapes from living plants, 
principally the leaves, and enters the atmosphere.4 
Turbidity: The amount of solid particles that are suspended in water and 
produce a cloudy appearance.4 
Unconfined aquifer: An aquifer whose upper boundary is the watertable.4 
Unsaturated zone: A soil or rock zone above the watertable, extending to the 
ground surface, in which the pore spaces are only partially filled with water.4 
Warm water Species/Habitat: Warm water habitat is classified as waters with 
temperatures above 25oC. Warm water species are tolerant to these water 
conditions.9 
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Water balance: The accounting of water input and output and changes in 
storage of the various components of the hydrologic cycle.4 
Water budget:  A summation of input, output, and net changes to a particular 
water resources system over a fixed period of time.4 
Watertable: The top of the saturated zone in an unconfined aquifer.4 
Watershed: The land within the confines of drainage divides.4 
Zone of saturation: The space below the watertable in which the pore spaces 
are filled with water.4 
 
Glossary Sources: 

1. U.S. Geological Survey, Water Science Glossary of Terms, 
http://ga.water.usgs.gov/edu/dictionary.html 

2. International Association of Hydrogeologist (IAH) – Hydrogeology Journal 
http://www.iah.org/pubs.htm  

3. Chapman, L.J and Putnam, D.F. 1966. The Physiography of Southern Ontario; Ontario, 
Second Edition. University of Toronto Press, Toronto, Ontario.  

4. Morrison Environmental Limited. 2004. Trent Conservation Coalition Municipal 
Groundwater Study, Paleozoic Area, Volume 1 - Aquifer Characterization. Morrison 
Environmental Limited. 

5. Credit Valley Conservation. 2002. Integrated Watershed Monitoring Program. 
http://www.creditvalleycons.com/bulletin/downloads/2001-MonitoringReport.pdf 

6. Grand River Conservation Authority, Parish Geomorphic, Trout Unlimited Canada, 
University of Guelph, and University of Waterloo. 2005. Evaluation of Ecological Flow 
Assessment Techniques for Selected Streams in the Grand River watershed. Draft. 

7. Wikipedia Foundation Incorporated. 2006. Citing online sources:  Wikipedia, The Free 
Encyclopedia [online]. Available from http://en.wikipedia.org/wiki/Main_Page [cited 23 
August 2006]. 

8. MOE Water Management Policies Guidelines. 2004. 
http://www.ene.gov.on.ca/envision/gp/3303e.htm [cited 23 August 2006]. 

9. Ministry of Natural Resources. 2006. Citing online sources:  Fish Biology and 
Identification [online], Available from http://www.mnr.gov.on.ca/fishing/p956.html [cited 23 
August 2006]. 

10. Ministry of Public Infrastructure Renewal. 2006. Citing online sources:   
 Places to Grow:  Better Choices. Brighter Future [online], Available from 

http://www.pir.gov.on.ca/userfiles/page_attachments/Library/4/FPLAN-ENG-WEB-
ALL.pdf?N_ID=4?N_ID=4 [cited 23 August 2006]. 

11. Eyles, N. 2002. Ontario Rocks. Fitzhenry and Whiteside, Markham, Ontario.  
12. Toronto and Region Conservation. 2003. A Watershed Plan for Duffins Creek and 

Carruthers Creek. Toronto, Ontario.  
 

 
 
 




