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1. Introduction 
 The Lambton Shores Tributaries watersheds area is approximately 127 km2 and 
consists of a variety of watercourses and drains flowing towards Lake Huron, including 
Duffus Creek, Shashawanda Creek, James Creek and Woods Creek (Figure 1). Located 
within the St. Clair Region Conservation Authority (SCRCA) jurisdiction, these watersheds 
are also home to the Kettle and Stony Point First Nation (KSPFN).  Agriculture dominates 
the area, with the remainder consisting of natural environment and settled areas. The 
natural areas include an Area of Natural and Scientific Interest (ANSI) and an Important 
Bird Area (IBA). One of the most ecologically significant areas in Lambton Shores is within 
the territory of the Chippewas of KSPFN.  
 This report intends to synthesize available information about Lambton Shores 
beach water quality into an easily accessible report detailing a picture of concerns, issues 
and occurrences on Lambton Shores beaches. We wish to integrate science-based 
knowledge, aboriginal traditional knowledge and local knowledge and perspectives into 
management and policy to promote conservation of natural and cultural values. We aim to 
enhance community support and understanding of ecological functions and values of the 
area, to facilitate cooperation and partnerships between existing beach associations, 
conservation groups and concerned landowners, and to direct incompatible development 
and land uses away from natural areas. Collaborative and integrated ecosystem 
management can be used to empower communities and individuals to collectively work 
towards effective stewardship of their watersheds.  
 In the SCRCA 2008 Report Card, the Lambton Shores Watersheds were noted to 
have a higher than average percentage of forest cover, as well as the highest percentage of 
forest interior. Surface water condition information was not available at the time of the 
2008 report, as this region was recently added to SCRCA jurisdiction and report cards 
require 5 years of data. This report focuses on the Lambton Shores Tributaries watersheds 
because we aim to determine the present water quality conditions on the beaches of the 
region and to discover how the beach water quality is affected by the watershed 
tributaries. We also aim at determining the concerns and issues faced by local residents 
and visitors who use the Lambton Shores beaches.  
 
1.1 Lake Huron: The Sweetwater Sea 
 Named after the Huron, five allied tribes and part of the Iroquoian nation, Lake 
Huron was once called “La Mer Douce” by French explorers (Nature Conservancy of Canada 
NCC 2010). Lake Huron features the longest shoreline of the Great Lakes and also has the 
largest drainage area at more than 134 000 km2.  Stretching across the Carolinian life zone 
to the boreal transition forests along the North Channel, Lake Huron includes many 
climatic and geologic zones. This geophysical diversity has led to much ecological diversity 
on Lake Huron, providing important habitats for shore birds, turtles, insects, migratory 
birds and many Great Lakes endemic species. This ecological diversity provides great 
biological diversity. Biological diversity or biodiversity refers to the variety of life, 
expressed through genes, species, interactions and ecosystems as they are shaped by 
ecological and evolutionary processes. Biodiversity at all levels is crucial for maintaining 
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ecological functions, processes, and connections that sustain us and provide many 
economic and social benefits (NCC 2010).  
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Figure 1: Map of the subwatersheds found in the region of Lambton Shores under St. Clair Region Conservation Authority jurisdiction.
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The Lake Huron watershed is home to about 2.5 million people, with relatively low 
human population densities on both sides of the lake. As Lake Huron has considerable 
regional differences, particularly along the north-south gradient, efforts have been made to 
assess status, threats and conservation needs at more of a regional scale. The southern end 
of Lake Huron is much more urbanized, with the thumb of Michigan, the Bruce Peninsula 
and the southeast shore dominated by agriculture.  

An international report, The Lake Huron Biodiversity Conservation Strategy was 
released in 2010 to identify actions needed to protect and conserve the biodiversity of Lake 
Huron and to recommend strategies and priorities for conservation (NCC 2010). In the 
south-east shore area, the Biodiversity Conservation Strategy for Lake Huron identified the 
Kettle Point-Pinery area as one of the priorities for conservation, as this area contains the 
largest and most intact system of sand dunes in the South Lake Huron region, as well as 
high-quality habitat for migrating land birds. Overall, the report identified five critical 
threats to the biodiversity features of the Sweetwater Sea, with the most critical being non-
native invasive aquatic and terrestrial species, followed by housing, urban and shoreline 
development, climate change, dams and barriers, and finally agricultural, forestry and 
urban non-point source runoff.  

The Lambton Shores Tributaries are of interest to the Lake Huron Southeast Shore 
Working Group, as their whole area of interest is the Lake Huron shoreline between Sauble 
Beach and Sarnia, Ontario. This initiative grew out of the previous Lake Huron-Georgian 
Bay Framework for Community Action aiming to encourage individuals and communities 
to identify regional conservation issues and to take action locally. The Working Group 
focuses work around the Lake Huron Charter, a document dedicated to restoring and 
protecting the lands and waters of the Lake Huron Watershed for today and for all 
generations. This charter recognizes that healthy ecosystems are life-sustaining. Every 
coastal community has inextricable economic, cultural and spiritual connections to Lake 
Huron. Together we must recognize the conditions threatening Lake Huron and take action 
communally.  

 
1.2 Watershed Planning Approach 

Each of us lives in a watershed, or an area of land that catches precipitation and 
drains or seeps into a marsh, stream, river, lake or groundwater. Homes, farms, cottages, 
forests, towns, cities and more often make up watersheds that can cross municipal, 
provincial and international borders. Smaller subwatersheds that drain into ponds and 
streams build towards larger watersheds composed of the land and rivers that drain into 
the Great Lakes (Conservation Ontario 2009). The Lambton Shores Tributaries Watersheds 
refers to an area of the SCRCA jurisdiction containing several watercourses draining into 
Lake Huron, each composing its own watershed.  

Using an ecosystem approach for integrated management of land, water and living 
resources can effectively promote conservation and sustainable use in an equitable way 
(IUCN 2004). Aiming to achieve ecological, economic and social goals equally can in part be 
realized through planning based on biophysical boundaries. The primary boundary for an 
ecosystem approach to land use planning should be the watershed (MOE MNR 1993).  

Watershed reports and Management plans for watersheds rely on public awareness 
of and participation in the plan as a key determinant of its success. Long-term watershed 
management plans that are co-operatively maintained by both communities and 
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government agencies can serve to protect and enhance ecosystem health as changes in land 
uses and those ensuing effects on water, land/water interactions and aquatic resources 
occur. A plan including publicly-valued deliverables, with both economic and ecological 
benefits, will ultimately yield better long-term sustainable results.  

We wish to facilitate public input into these documents, through use of public 
surveys and conversations with community members. We value local knowledge and wish 
to use long-term approaches to ecosystem integrity, balancing ecological, social and 
economic relationships. We wish to express a plan driven and shaped by communal and 
local interests, and therefore relevant to residents of the watersheds.  

 
2. Watershed Landscape Features 
2.1 Lake Huron Hydrodynamics 

Since 1986, water levels of the 
Great Lakes have generally been 
declining (NOAA 2011). The recent 
lower levels are attributed to 
evaporation during the warmer than 
average temperatures, a series of 
mild winters and a below-average 
snowpack in the Lake Superior basin 
(Lewis et al 2008; NOAA 2011). 
Lower lake levels in Lambton Shores 
Tributaries watershed would likely 
exhibit a similar pattern as other 
shorelines along southeast Lake 
Huron. The bathymetry of the Lake 
Huron basin around the LST features a gradual slope from the coastline to the depths at 
mid-basin, with the notable exception of the Kettle Point shoal. Elevated local water levels 
could result in differential flow patterns over the shoal, whereas lower levels would move 
the effective shoreline farther into the lake (HCCL and Riggs Engineering Ltd. 2011).  
 These lower than average Lake Huron water levels reveal wider beaches in areas 
with shallow nearshore profiles, such as Lambton Shores. These lower levels provide 
opportunity for colonization by dune vegetation, but also provide opportunity for invasive 
exotic species to establish. Lake levels tend to fluctuate, and the dynamic beach-dune 
species are well-adapted to deal with change; however, invasive species are rapid 
colonizers, posing an intimidating threat to native vegetation (Franks Taylor et al 2010).  

Figure 2: Lake Huron-Michigan Water Levels 1860-2010 (NOAA 
2011) 
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 Lake currents are generally driven by wind stress. In nearshore regions, wave 
breaking can also provide sufficient 
movement to create currents (HCCL and 
Riggs Engineering Ltd 2011). Increases or 
decreases in local water levels due to wind 
and wave action can generate down-welling 
or upwelling currents respectively. 
Watercourses can also influence local 
currents and nearshore bathymetry can 
focus or distribute the current magnitudes 
and directions. Regional bathymetry and 
shoreline orientation along Kettle Point can 
create complex conditions, beyond the 
typical wind and wave conditions. The 
shoal created by Kettle Point, for example, 
should affect local currents. Currents across 
this shoal are affected by water levels, 
where elevated water levels allow currents 
to flow across and low water levels restrict 
flow. The predominant wave action on Lake 
Huron is northwest; creating a net 
movement of nearshore sediments from 
north to south (Reinders and Associates 
1989). This movement of sediments can 
affect the movement of pollutants entering 
the nearshore lake water, especially 
pollutants such as Total Phosphorus that 
attach to sediment. In Ipperwash, the 
gradual, sloping nearshore gradient would 
likely result in less re-suspension of 
sediments (Howell et al 2009).   
 The Lake Huron summer circulation 

pattern is mostly cyclonic, with a magnitude of 
several cm/s. The cyclonic – or counter-clockwise – 
circulation in Lake Huron creates an overall 
northward current up the southeast shore of Lake 
Huron in both summer and winter months (HCCL and 
Riggs Engineering Ltd 2011). This northward current 
originates from Michigan’s shoreline and converges 
over Kettle Point. While changes in regional climate, 
wind direction and lake temperature will affect this 
general trend, this well-defined nearshore current to 
the north remains generally consistent throughout 
the year (Sheng and Yerubandi 2006; Schertzer et al 
2008).  
 

Figure 3: Averaged currents in Lake Huron, Summer and 
Winter (Beletsky et al 1999) 

Figure 4 Regional bathymetry on 
Lambton Shores coastline (HCCL 2011) 
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Climate Change 
 As lake hydrodynamics and currents are so closely linked with weather patterns, 
climate change can cause novel current patterns and may affect lake processes. Global 
climate change models predict six major types of change in Lake Huron: 1) increased 
averages in air and surface water temperatures, 2) increased stratification duration, 3) 
wind and water current change in direction and strength, 4) flashier precipitation, 5) 
decreased ice cover, and 6) changes in lake levels (Franks Taylor et al 2010). Additionally, 
these factors are closely interrelated, creating complex and unpredictable impacts and 
threats. Surface water temperature increases have triggered lake-wide effects, including 
increases in wind and current speeds, shifts in wind direction and increases in the duration 
of the stratified period (Austin and Colman 2007, 2008; Desai et al 2009; Dobiesz and 
Lester 2009).  These changes in lake conditions will affect biodiversity, directly because 
these changes are occurring at such a fast rate. Many species are unlikely to adapt, due to 
limitations in physiology, mobility or drastically reduced habitat (Franks Taylor et al 2010).   
 Evaluating the impacts of increased temperatures on the ecosystems and species of 
Lake Huron will be challenging, as consideration must include temperature increase 
acceleration, potential for feedback loops and tipping points and critical threshold 
exceedances. For instance, summer surface water temperatures in Lake Huron increasing 
faster than summer air temperatures reveals a positive feedback of surface water warming 
due to reduced ice cover (Austin and Colman 2008, Dobiesz and Lester 2009). These 
interconnected impacts change species’ range boundaries and abundance patterns.  
Additionally, these rapid changes suggest high potential for differential species responses, 
contributing to entire food web disruptions. Climate change increases the urgency of 
responding to pollutant, nutrient and sediment inputs, and infrastructure and farm practice 
concerns. Increased air temperatures could also extend the summer tourism and cottage 
season, leading to greater impacts on coastal biodiversity and ecosystems (Franks Taylor et 
al 2010).  
 
2.2. Location 
 The Lambton Shores Tributaries watersheds are located within the municipality of 
Lambton Shores, County of Lambton, Ontario. The specific watersheds area is under the 
jurisdiction of the St. Clair Region Conservation Authority (SCRCA). Several 
environmentally significant areas (ESA) are located in the watersheds, including an Area of 
Natural and Scientific Interest (ANSI), with the remainder of the land dominated by 
agriculture. Developed urban areas exist along Ipperwash Beach, as well as a series of lake 
shore cottages and residences located southwest of Kettle Point. The Chippewa Kettle and 
Stony Point First Nation make their home in this region.  
 Knowledge of topography, physiography, geology and bathymetrics can help 
understand the response of the land surface to hydrological inputs of rainfall and 
snowmelt, the movements of potential pollutants, and the existing conditions in the 
watershed.  
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 Topography 
 The Lambton Shores Tributaries watersheds area 
is approximately level, with the highest points in the 
south-east portion of the watershed, near the origins of 
Shashawandah Creek (Figure 5).  The shore of Lake 
Huron in this region features bluffs south of Kettle Point 
transitioning to delta areas towards Sarnia.  

 
Physiography 
 Water flows from the Wyoming Moraine in the 
south-east of the Lambton Shores Tributaries 
watersheds area to the northern eskers and sand plains 
to Lake Huron (Figure 6). The Wyoming Moraine is the 
largest moraine in the area at over 20 km wide, 
providing a drainage divide between creeks that drain 
north to Lake Huron and tributaries of the Sydenham 
River that drain southwesterly to Lake St. Clair. At the 
northeast edge of the watershed, Kettle Point features a 
shale bedrock shelf, exposing large, round concretions 
called kettles. The shoreline features clay and till bluffs 

to the southwest of Kettle Point. Heavy clay soils provide a relatively impervious substrate 
over which nutrient and bacteria laden runoff can flow directly into Lake Huron (SCRCA 
2008). Sandy soils provide optimum conditions for transport of nutrients and bacteria to 
groundwater. The pollutants can then follow the water table gradient to the lake. While 
clay and sand soil conditions are quite different, they both can contribute to an increased 
risk of impaired waters (Lake Huron Centre for Coastal Conservation 2004). 

 
Bedrock Geology and Surficial Geology 
 The bedrock topography in Lambton Shores 
approximates the surface topography, with the lowest 
bedrock surface elevations along the shoreline of Lake 
Huron (Figures 7 and 8).  The Lambton Shores region 
bedrock geology is composed of two stratigraphic classes, 
with the southern portion and the shoreline of Kettle 
Point composed of the Kettle Point Formation, and the 
remainder composed of the Hamilton Group. The Kettle 

Point formation is organic-rich shale with silty shale, 
ranging from 30 metres thick to over 300 m thick under 
Lake Erie. The Hamilton Group is composed of shale and 
limestone, with thicknesses up to 90 metres. The 
Ipperwash formation is the youngest of the Formations of 
the Hamilton Group (Kelly 1995) and consists of coarse-
grained, grey-brown bioclastic limestone. The overburden 
covering the bedrock consists mainly of deposits 
connected with geologically recent glaciers. At Kettle 

Figure 5: Topography (Drinking Water 
Source Protection 2008) 

Figure 6: Physiography (Drinking Water 
Source Protection 2008) 

Figure 8: Surficial Geology (Drinking 
Water Source Protection 2008) 

Figure 7: Bedrock Geology (Drinking 
Water Source Protection 2008) 
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Point, overburden can be less than 10 metres, which is much lower compared to the 
Lambton County average. The Lambton Shores surficial geology is predominantly 
diamicton in the south-eastern portion of the region. Kettle Point, Ipperwash and the Lake 
Huron shoreline feature deposits of sand, with Paleozoic Bedrock exposed on the western 
shore of Kettle Point (SCRCA 2008). 
 

Soils 
 This region is host to a variety of soil 
types that developed due to differential 
combinations of climate, drainage and 
vegetation. Most of the soils in the Lambton 
Shores region, much like the entirety of SCRCA 
jurisdiction, are composed of Grey-Brown 
Podzolic Soils or Grey-Brown Forest Soils, 
formed from decaying hardwood trees and 
leaves. Modern alluvial sediments, composed of 
sand and gravel, can occur along flood plains of 
tributaries. Lambton Shores Tributaries 

watershed soils are dominated by silt and clay in the headwater region, moving towards 
silt and clay loams along the Lake Huron shoreline (Figure 9).  
 
2.3 Beach Ownership and Management 
 A wide range of beach conditions exist along this shore, from the wide and shallow 
beach at Ipperwash Beach to the marshy conditions south of Kettle Point to the slightly 
steeper beaches to the south. Almost all of the beaches in this area have historically 
featured wide and healthy backshore dunes. While some of these dunes still exist in their 
natural state, buildings have been constructed on some dunes. In other places, the dunes 
have been partly or entirely removed.  
 
Septic Systems 
 A 2004 study of nearshore water quality on southeast Lake Huron identified faulty 
septic systems as a key contributor to nutrients and pathogens in nearshore waters (LHCCC 
2004). In addition to contributing pathogens, failing septic systems can also contribute 
nitrates directly to the groundwater and can load phosphorus to sediment and 
groundwater. While pollutants readily mobile in water will be rapidly remediated with 
properly functioning septics, phosphorus may continue to be loaded to water long after 
repairs, due to sediment loading (Robertson 2008). High background levels of nitrates can 
indicate chronic loading of nitrogen, where the lack of variation implicates a local, 
persistent anthropogenic source (Branfireun 2011).  
 

Figure 9: Soil Information (Drinking Water Source 
Protection 2008) 
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Figure 10: Current and projected septic system ages in Lambton Shores south of Kettle Point (Lambton Shores 
2010) 

 Currently, there is no sewer service outside of the town of Forest, indicating all rural 
Lambton Shores residences outside this area use septic systems. There is a sewage 
treatment plant at Kettle Point First Nation, releasing treated water toward Shashawandah 
Creek. Septic systems are small-scale sewage treatment systems that use anaerobic 
bacterial decomposition to reduce waste discharged into the tank. Periodic preventative 
maintenance is required to remove irreducible solids that settle and can gradually fill 
septic tanks, reducing its efficacy. Approximately 25% of Canadians have septic systems to 
treat their wastewater. Septic tanks should be pumped out every three to five years, or 
when 1/3 of the tank volume is filled with solids.  
 The above figure illustrates the ages of septic systems in the former West Bosanquet 
township, based on information from the County of Lambton. The data show a significant 
number of older systems that have no records at all as well as many systems 30-50 years or 
older. There are some indications of older systems impacting groundwater and in turn 
Lake Huron. These impacts results in elevated phosphorus and nitrate levels below 
drinking water guidelines, but higher than recommended for the protection of aquatic life. 
The municipality of Lambton Shores is considering initiating a sewage collection and 
sewage treatment facility to service Ipperwash and West Bosanquet.  
 
 Main Ipperwash 
 The Centre Ipperwash Community Association (CICA) was formed in July 1993 to 
represent the area bounded by Army Camp Road to the east, Highway 21 to the south, West 
Ipperwash Road to the west and Lake Huron to the north. Prior to 1993, informal 
organizations existed in the areas. CICA investigates and pursues property owner concerns, 
addressing these issues through its elected and appointed officials and working with MNR 
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and the municipality of Lambton Shores. CICA has 125 members, one representative per 
household in the area.  
 The municipality of Lambton Shores owns the road allowances along Ipperwash 
Beach, but the remainder of Centre Ipperwash beach is private land, save for four MNR 
properties along West and East Parkway Drives. These MNR properties feature parking and 
washrooms for beach users. Lambton Shores council have reported complaints received 
regarding the conditions of the washroom facilities and are looking at other way to provide 
washroom facilities. For example, the municipality is installing portable toilets for use by 
beach goers at businesses located at Ipperwash Beach.  

Wooden posts along the east side of the West Ipperwash road allowance and along 
both sides of Ipperwash and Army Camp Roads prevent direct vehicle access to Main 
Ipperwash Beach.  Duffus Drain empties into Lake Huron in the former Ipperwash 
Provincial Park, just up-lake of Ipperwash Beach.  

 
 West Ipperwash 
 The West Ipperwash Community Coalition represents the area from West 
Ipperwash Road to Kettle Point. The primary concern raised by interviewed residents was 
the unrestricted access of vehicles on West Ipperwash Beach. The municipality owns the 
West Ipperwash Road allowance onto the beach. The average septic age in the West 
Ipperwash community is from 1995, the oldest reported system being from 1971 and the 
most recent from 2008. Thirty percent of residences had no record of septic system age.  
 
Kettle Point 
 KSPFN have beaches that connect on the east side to West Ipperwash beaches. 
Vehicles access this beach from West Ipperwash Road across West Ipperwash Beach.  
 
Lake Valley Grove 
 There are beach accesses in this neighbourhood along un-opened road allowances. 
The septic systems here have an average installation date of 1986, with the oldest from 
1971, and the most recent from 2011. Thirty-three percent of residences had no record of 
septic system age.  
 
Cedarview Beach 
 There are two access points to Cedarview Beach, one through the Cedar Cove 
Marina and the other to the south off Cedarview Drive. The beach is maintained by a 
community association, who maintain access to the beach. Phragmites is also controlled by 
grooming through mowing and rototilling. Concerns of residences include Phragmites 
stands and other incursions onto the beach by trees, weeds and other vegetation. Woods 
Creek Drain empties down-lake of Cedarview Beach, while James Creek Drain empties up-
lake of Cedarview Beach, between Cedar Point Line and Vance Drive. Cedarview Beach also 
has a marina. Two abandoned marinas are south of the main beach at Cedarview, creating 
deeper pools of standing water nearshore.  
 The neighbourhood of Cedarview has a mixture of seasonal and permanent 
residences. The average installation date of the septics in this neighbourhood is 1980, with 
the oldest from 1971 and the newest from 2009. Fifty-four percent of residences had no 
records of septic age.  
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Glendale Beach 
 Glendale Beach is framed by two watercourses emptying into Lake Huron: Coultis 
Drain to the north and Elliot Drain to the south. Access to the beach is by a gravel path, 
wide enough for golf carts and pedestrians. Another private beach and recreational area is 
present at Forest Cliff Camp, just north of the outfall of Coultis Drain. Beach use at Glendale 
is primarily by residents of the neighbouring subdivision. Private ownership ends where 
the treeline ends, so the current beach is on Crown land.  
 The average septic tank in Glendale neighbourhood originates from 1983, the oldest 
from 1971 and the newest from 2007. Forty-eight percent of residences had no record of 
septic age.  
 
 Lake View Haven Beach 
 Lake View Haven Beach is approximately 1 km south of Elliot Drain and is the 
southern-most shoreline development in these subwatersheds. Beach ownership appears 
to be Crown land, with public access via the end of Lake View Haven Road. A set of stairs 
was maintained by a neighbourhood association that has become less active in recent 
years. Beach users in this area have issue with decaying algae build-ups and vigorous 
growth of Phragmites.  
 The average year of installation for septic systems in this neighbourhood was 1995, 
the oldest from 1977 and the newest from 2009. Forty-five percent of residences had no 
record of septic age.  
 
4. The Socio-Economic Landscape 
4.1 History 

In 1836, the Crown deeded the Bosanquet Township to Canada Company, who 
developed cuts in the Ausable River, drainage for several area lakes and wetlands and 
deeded lakefront properties beginning in 1898. The land on lakefront had no agricultural 
usage and thus seen to have little economic value until the development of residential areas 
starting in 1850 (H. Belden & Co. 1881; Smith 2004). In 1880, the inland land was reported 
to form “one of the finest and most attractive agricultural districts” in the county (H. Belden 
& Co. 1881). The next few years saw much development on the lake shore, including the 
building of Ipperwash Road to access the town and beach. Ipperwash Casino opened in 
1929, and operated until it was destroyed by fire in 1968 (Elford 1967). The Casino was the 
centre of social life for many summers, with dances held nearly every night of the week 
(Young 2002). 
 The history of Kettle and Stony Point is of tremendous importance in understanding 
the rich cultural heritage of the watershed. Ipperwash was named after Chief Pewash in the 
early 1700s. One of Chief Pewash’s daughters was wed to a warrior known by various 
names including Oshawawanoo, nephew of Shawnee Chief Tecumseh. Oshawawanoo and 
his brother were recognized to have rights to reside at Kettle Point, as reward for their role 
in the 1812-1814 conflicts. The union of the families of Chief Pewash and Oshawawanoo 
formed the basis of today’s modern community at Kettle and Stony Point. Kettle Point is 
named for the unusual spherical boulders or “kettles,” not found at any other Canadian 
location. The area in general is noted for its flint beds that were of great economics 
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significance to the First Nations, plus its sand dunes and wildlife, including deer and beaver 
(Gulewitsch 1995).  
    
4.2 Demographics 

The municipality of Lambton Shores originated when the Towns of Bosanquet and 
Forest and the Villages of Thedford, Arkona and Grand Bend amalgamated in 2001. The 
Lambton Shores watersheds have lower population densities (33.7 per km2) than Lambton 
county average (42.7 per km2) (Statistics Canada 2006a, b). The population in Lambton 
Shores has increased 5.5% since the 2001 census, to 11 150 residents. The population is 
also older in Lambton Shores, with a median age of 49.4 years, compared to the Lambton 
county-wide average of 42.8 years. Approximately 57% of the Lambton Shores population 
is over the age of 45, suggesting that while a large number of residents are members of the 
work force, a large number of retirees reside in the region. Lambton Shores is home to an 
identified Aboriginal population of 250 residents (Statistics Canada 2006b).  

The number of permanent private dwellings as a percentage of total private 
dwellings in Lambton Shores is approximately 71%, a number which is much lower than 
the average of 92% across Lambton County (Statistics Canada 2006a, b).  
 
4.3 Industry 
 Workers in Lambton Shores contribute to all sectors of the economy, with the 
largest category being Other Services/Industry. Business services follow, as well as retail 
trade and health care and social services.   
 

 
Figure 11: Industry in Lambton Shores 
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4.4 Lambton County and Lambton Shores Official Plans 
 The objectives of the 2001 Lambton Shores Official Plan include protecting long-
term environmentally sensitive areas, preserving and improving the quality and integrity 
of the natural environment to ensure a health municipality, and maintaining and enhancing 
important linear wildlife habitats such as stream banks (Municipality of Lambton Shores 
2001). Lambton Shores is currently developing a new Official Plan.  
 The draft Lambton County Official Plan aims to identify, protect and restore Natural 
Heritage corridors, to recognize and protect Significant Natural Areas, and to promote and 
protect the biodiversity of species found within the ecosystems in the County. Due to its 
desirable residential location and considerable tourism potential, the Lambton Shores area 
has been included to be studied more closely in the Lambton County Official Plan. 
 
4.5 Land Use 
 Land uses in immediate vicinity to the Lake Huron shore are predominantly 
recreational, residential and natural environment (B.M. Ross Engineering 2010). The 
lakeshore from Ipperwash to Pinery Provincial Park features a number of forests, wetlands 
and environmentally significant areas. Other than commercial areas located in the 
communities of Lambton Shores, the inland study area is composed mainly of agricultural 
land and rural residential (B.M. Ross Engineering 2010).  

In 2011, SCRCA staff undertook a visual land use survey to obtain a rough estimate 
of current agricultural land uses in Lambton Shores. Knowledge of agricultural land uses 
can be used to determine possible impacts that may affect the lake, such as nutrients inputs 
from runoff and contamination from livestock with access to streams.  

The land use survey consisted of reviewing aerial photos to determine and plot the 
number of outbuildings that could hold livestock in the Lambton Shores area. The 
outbuildings were identified to hold livestock if they were larger than the house on the lot 
and a distance away from the house. The outbuilding locations in Lambton Shores were 
then plotted in Google maps for a windshield survey.  

The windshield survey consisted of driving to all the outbuilding locations plotted in 
Google maps. From the road, it was recorded whether or not the outbuilding was in use, 
based on the visibility of livestock in or around the outbuilding. The amount of livestock 
were quantified by <20 animals – a hobby farm, 20-40 animals – small scale farm, 40-60 
animals – average farm, 60-80 animals – large farm, >80 very large farm, or was unknown. 

When livestock were not visible other signs of livestock were observed by the 
rotation of fans on the outbuilding and/or the status of the exterior of the building. 
Typically, when livestock were present in an outbuilding the exterior would be well 
maintained and the windows would be clean, whereas when an outbuilding not in use 
would have foggy or boarded windows and a rundown exterior.  

Once outbuildings were identified and quantified, pictures were taken and the 
locations were re-mapped in Google Earth and categorized based on the size of the farm.  
 Each location that had a photo taken was then Geotagged to show the picture and 
description of the farm from the road perspective. 
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Figure 12: Locations of farm operations identified during windshield survey. The colour coding is as follows: 
White (unknown), Purple (<20), Blue (20-40), Green (40-60), Yellow (60-80), Red (>80). The symbols in the 
bubbles refer to the watercourse watershed that drains the farm land.  

 The subwatersheds with the highest concentration of livestock operations were 
Duffus Creek, Shashawanda Creek and Woods Creek Drain (Table 1). These results were 
expected, as these watercourses drain the largest proportion of area within the LSTW. 
Woods Creek Drain and Shashawandah Creek both had a higher proportion of high 
intensity livestock operations. Agricultural practices in the LSTW region could help reduce 
risks to water and air quality, enhance wildlife habitat, improve soil productivity or 
conserve energy through the adoption of Best Management Practices (BMP). Agricultural 
BMPs can include improved manure storage, livestock confinement from riparian areas, 
erosion control and nutrient management plans, as well as many others.  
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Table 1: Number of livestock operations located within Lambton Shores subwatersheds, identified by 
windshield survey in August 2011. Categories refer to operation size. A=<20 livestock, B=20-40 
livestock, C=40-60 livestock, D=60-80 livestock, E=>80. 

Subwatershed A B C D E Total Description 

Duffus Creek  4 0 2 1 1* 7 

A: 2 small horse farms, 1 horse and alpaca 
farm, 1 hobby farm with horses, orchards and 
large pasture 
C: 1 with cattle and pigs, farm store sells local 
produce; 1 with large pasture and cattle 
D: cattle in large pasture, large barn in use for 
50-80 cattle 
E: 4 outbuildings with numerous large vents, 
no pasture, possible pigs or poultry* 
*This property overlays two subwatersheds, 
Duffus Creek and Shashawandah Creek  

Shashawandah 
Creek 

2 1 0 1 3* 7 

A: 1 cattle farm less than 20 cattle, large 
pasture, barns are older; 1 small horse farm 
less than 10 horses 
B: cattle in pasture, some llamas, have access 
to water 
D:  
E: 2 large open air outbuildings, dairy cattle; 
dairy farm, large outbuildings with open air 
system, no pasture; 4 outbuildings with 
numerous large vents, no pasture, possible 
pigs or poultry* 
*This property overlays two subwatersheds, 
Duffus Creek and Shashawandah Creek 

Beith Creek  0 0 0 0 1 1 
E: old back outbuilding not in use, red 
outbuilding with many vents, likely pigs 

Hodgson Drain 0 0 0 2 0 2 
D: Sheep farm, large pasture  near road, large 
barn and shed in moderate condition; small 
beef cattle farm 

James Creek 1 0 0 0 0 1 A: small horse farm, one outbuilding for stable 

Woods Creek 
Drain 

1 0 2 0 3 6 

A: small horse farm, less than 5 horses,  
C: cattle and horses, large pasture, <10 horses; 
large cattle farm with access to watercourse 
E: pig barn, 2 outbuildings in good condition, 
manure storage evident from aerial photo; 
large-scale stockyard for beef cattle, smells of 
feed, hay and manure from roadside; pig barn, 
large outbuildings, smelled and heard 
evidence from road 

Coultis Drain 1 0 0 0 0 2 

A: small horse farm less than 10 horses, 
racetrack behind barn 
Unknown: old barn, could have pigs unsure 
from windshield survey 
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5. Natural Areas 
In the last two centuries, human activities have greatly influenced both terrestrial 

and hydrological ecosystems in this watershed. Neither the hunting and gathering 
aboriginal peoples nor the farming-oriented European settlers found the sand dunes and 
bedrock outcrops along the Lake Huron shoreline particularly favourable for settlement. 
European settlers found more fertile land suitable for agriculture inland. A large flint 
deposit at Stony Point and within the forests attracted aboriginal people and settlers for 
tools and weapons (Wilson and Cheskey 2001). European settlers also ventured into these 
forests for hunting, fishing, and selective cutting of trees (Wilson and Cheskey 2001). After 
residential development intensified in the 1890s, the fragile, coastal systems experienced 
impacts from human activities, as more people were attracted to the beaches and dunes.  

Vegetation communities within the Lambton Shores watershed are very diverse, the 
basic types being dunes, savannahs, forests and wet meadows. These ecosystems support a 
rich diversity of wetland communities featuring examples of Carolinian, prairie and 
northern flora. South of the Bruce Peninsula, the largest forest area on Lake Huron’s 
southeast shore starts at Pinery Provincial Park and continues to Kettle Point. This 
extensive habitat has recorded 220 occurrences of approximately 100 globally or 
provincially rare species.  

In the 2008 SCRCA Report Card, the Lambton Shores watershed yielded the highest 
percent forest cover in SCRCA jurisdiction at 17.8% or grade C (Table 2). Forest interior 
was also high in this watershed at 4.3% or C. Compared to the SCRCA average grade for 
forest cover of 11.5% or grade D and forest interior of 1.8% or grade D, the values in 
Lambton Shores are encouraging. However, Environment Canada recommends 30% of a 
watershed should be in forest cover, with 10% of a watershed in forest cover that is at least 
100 m from the forest edge (Environment Canada 2004). Additionally, this forested area is 
concentrated along the lakeshore, with more than 85% of original forest removed south of 
Lakeshore Road in Lambton Shores (Figure 13).  
 

Table 2: Natural area cover in Lambton Shores compared to Recommended and SCRCA area values. 

Natural Feature Lambton Shores Environment Canada 
Recommendation (%) 

SCRCA Area (%) 

Forests 17.8 30 11.5 
Forest Interior 4.3 10 1.8 
Wetlands 0.6 10  
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Figure 13: Lambton Shores Tributaries watershed. Dashed line outlines watershed boundary. 
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5.1 Carolinian Life Zone 
 This watershed sits in the northwest limit of Ecoregion 7E, or colloquially, the 
Carolinian life zone of Canada. Although Carolinian Canada covers 1% of the country’s land 
mass, the region is home to nearly one-quarter of Canada’s population (SCRCA n.d.). As 
well, it contains greater numbers of flora and fauna species than any other ecosystem in 
Canada, despite its smaller size relative to other vegetation zones (Jalava et al 2010). For 
example, in the Carolinian life zone, over 70 native tree species, 2200 plant species and 
more than half of all Canadian bird species can be found (Solymár et al 2008; Jalava et al 
2010). Agriculture comprises 73% of Carolinian Canada. Expanding urban centres and 
rural residential development compose the additional area.  
 
5.2 Beaches, Dunes and Recreational Waters 
 Beaches and recreational waters are critical contributors to Great Lake economic 
and environmental health, as well as to the quality of life for residents and visitors. Beaches 
provide a place for recreation, greater ecosystem biodiversity and critical breeding 
grounds for many fish, bird and aquatic invertebrate species. Beach and dune complexes in 
the Ipperwash-Port Franks-Pinery region attract thousands of people each summer, yet 
have a particularly low threshold for human disturbance. Sand dunes and beaches must be 
managed as one system, as erosion causes them to evolve and develop over time with 
differential wind and water patterns. Beaches and sand dune vegetation are important for 
capturing and anchoring wind-blown sand also provide substantial shore protection 
functions (LHCCC 2006).  
 Beaches and dunes act as a cooperative system, and thus, management plans and 
conservation must approach the system as a whole (LHCCC 2007). Beaches depend on sand 
reserves in the dunes during high lake-levels and storm events. Dunes depend on beach 
sand for their formation, particularly during periods of low-water levels. During adequate 
sand supply and sufficient onshore winds, dunes form, conserving sand in proximity to the 
beach system (LHCCC 2007).  Vegetation cover on dunes allows the dune to become 
stabilized, rather than a mobile pile of sand (Salmon et al 1982). Sand dune grasses are 
plants specifically adapted to harsh dune conditions 

Lacking this stability, wind erosion of the beach and unvegetated front dunes can 
result in coastline recessions, potentially affecting stationary structures and residences 
along the lakefront (LHCCC 2007). Privately-owned landscapes modified from their natural 
beach-dune complexes can contribute to their erosion and degradation. While many 
lakeshore landowners historically retained native plants along beach and dune ecosystems, 
it is becoming more frequent to see native vegetation converted into a more urbanized 
landscape, featuring introduced turf grass and other non-native plants. These plans provide 
a threat to the natural system, displacing native plants and altering area ecology (LHCCC 
2006). Water birds such as Canada Geese can be more attracted to manicured lawns and 
can become a nuisance with large amounts of waste and noise.  
 

5.3 Wetlands and Other Natural Areas 
 There are two major wetland complexes in this watershed. The Shashawandah 
Creek – Lakeshore Marsh Complex extends from the mouth of Shashawandah Creek at 
Kettle Point to Lake Valley Grove (Table 3). The wooded-ravine system flowing into the 
marsh complex has a stream flowing year-round over bedrock and cobble. This high-
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quality provincially significant coastal marsh represents an important waterfowl migration 
stopover site. Home to high levels of biological and topographical diversity, this area 
comprises the only Lake Huron coastal marsh in the Carolinian Ecoregion (Jalava et al 
2010).  
 Ipperwash Dunes and Swales Natural Reserve are located south of East Parkway 
Drive and west of Army Camp Road and are bisected by Ipperwash Road (Table 3). This 
wetland complex composes part of the Life Science ANSI (Table 3). High wooded dunes are 
intersected by the meandering path of Duffus Creek (Jalava et al 2010). A great diversity of 
organisms has been found within the Port Franks Wetland and Forested Dunes Area of 
Natural and Scientific Area (ANSI), including almost 800 species of plants, 320 species of 
birds, 60 butterfly species, 30 mammal species and 20 amphibians and reptile species. 
Additionally, these values have the potential to increase as a number of areas remain 
unsurveyed (Wilson and Cheskey 2001). 
 
Table 3: Significant natural areas in Lambton Shores 

Significant Natural 
Area 

Significance 

Gustin Grove Marsh/ 
Shashawanda Creek –  
Lakeshore Marsh 
Complex 

 Owned privately, wide diversity of wildflowers, sedges, trees, 
cardinal flower, tall white lettuce 

 High-quality PSW (only coastal wetland in SELH) situated primarily 
in KSPFN 

 Area: 90 ha 
 Important waterfowl migration stopover 

Ipperwash Dunes and 
Swales  

 NCC owns 56 acres of site, forested sand dunes and sloughs, (oak, 
cedar, hemlock, tamarack, birch, pine, spruce, tulip; chokecherry, 
dwarf juniper, fragrant sumac, dogwood, honeysuckle; wild grape, 
wintergreen, nightshade, rattlesnake fern, Jack-in-the-pulpit)  

 South of Ipperwash Beach, west of Army Camp Rd, divided by 
Ipperwash Rd 

 Area: 161 ha  
 High, wooded dunes broken by meandering Duffus Creek along east 

edge 
Kettle Point  One of the best birding locations in Lambton County 

o fall and winter birds: jaeger species, black-legged 
kittiwakes, common and red-throated loons, raptors  

o spring birds: warbler and passerine 
Port Franks Forested 
Dunes Important Bird 
Area 

 Along Lake Huron shoreline between village of Grand Bend to 
United Church Camp 

 Continuous stretch of forest habitat along south-eastern coast of 
Lake Huron.  

 Nationally rare and threatened birds include Hooded Warbler and 
Acadian Flycatcher (Wilson and Cheskey 2001) 

Port Franks Wetlands 
and Forested Dunes 
ANSI 
 

 Includes former Ipperwash PP, Camp Ipperwash military base 
(now Chippewas of KSPFN), Lambton County Heritage Forest, NCC 
properties, private land 

 Rich assemblage of wetlands (ponds, marshes, wet meadows, shrub 
thickets, treed swamps, bogs) 
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Note: PSW: Provincially Significant Wetland. SELH: Southeast Lake Huron. KSPFN: Kettle and Stony Point 
First Nation. NCC: Nature Conservancy of Canada. PP: Provincial Park 

5.4 Wildlife 
 As previously mentioned, this area is part of a larger natural area that contains a 
host of rare species, which are listed in the following two tables. The first table reflects 
information found in the Ausable River Kettle Point Pinery Conservation Action Plan, 
published in 2010, encompassing a region from the Shashwanda wetland complex, north 
through Kettle Point and Pinery and east to the Ausable River (Table 4). The second table 
identifies rare species identified in the Important Bird Area report, published in 2002 
(Table 5). 
 
Table 4: Species of Concern and at Risk in Lambton Shores, as found in Ausable River Kettle Point 
Pinery Conservation Action Plan. 

Common Name Scientific Name Type COSEWIC SARO SRANK 

Bluehearts Buchnera americana Plant END END-NR S1 

Dune Thistle Cirsium pitcheri Plant END END-NR S2 

Dense Blazingstar Liatris spicata Plant THR THR S2 

Broad Beech Fern Phegopteris hexagonoptera Plant SC SC S3 

Heartleaf Plantain Plantago cordata Plant END END-R S1 

Shumard Oak Quercus shumardii Plant SC SC S3 

Eastern Fox Snake Elaphe gloydi Reptile THR THR S3 

Blanding’s Turtle Emys blandingii Reptile THR THR S3 

Northern Map Turtle Graptemys geographica Reptile SC SC S3 

Eastern Hognose Snake Heterodon platirhinos Reptile THR THR S3 

Milksnake Lampropeltis triangulum Reptile SC SC S3 

Eastern Ribbonsnake Thamnophis sauritus Reptile SC SC S3 

Acadian Flycatcher Empidonax virescens Bird END END S2B 

Forster’s Tern Sterna forsteri Bird DD DD S2S3B 

Hooded Warbler Wilsonia citrina Bird THR THR S3B 

Note: COSEWIC = Committee On the Status of Endangered Wildlife in Canada. SARO = Species at Risk in 
Ontario, designated by OMNR in accordance with the provincial Endangered Species Act. SRANK = Provincial 
rank based on Committee On the Status of Species At Risk in Ontario (COSSARO). END = Endangered. THR = 
Threatened. SC = Special Concern. S1 = Extremely rare. S2 = Very rare. S3 = Rare to uncommon. END-R = 
Endangered-regulated. END-NR = Endangered-not regulated.) 
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Table 5: Species at risk identified in Important Bird Area (IBA). 

Type of 
Organism 

Common Name Name Status 

Fungus (no common name) Hebeloma affine Two locations known globally 

Plant Tulip Tree Liriodendron tulipifera Nationally & provincially rare 

 Dwarf Chinquapin Oak Quercus prinoides Nationally & provincially rare 

 Pitcher’s Thistle Cirsium pitcher Rare to uncommon globally 

 Bluehearts Buchnera Americana Extremely rare provincially & 
declining throughout its range 

 Owlfly  Ascalaphidae sp.  Only known non-vagrant 
Ontario site 

Insects Rhinocerous Beetle Xylorcytes sp.  Only known Canadian site 

 Tiger Beetle Cicindelidae sp.  Very rare in Ontario; confined 
to IBA 

 
 

Provincially Rare Plants 
 Pitcher’s Thistle (Cirsium pitcher) requires relatively undisturbed sandy shorelines 
and old dunes stabilized by vegetation; blooms once in 8-10 year lifespan, (Threatened 
provincially, special concern nationally) 
 
Significant Breeding Birds 
 In 1985, a breeding population of Forster’s Tern (Sterna forsteri) was reported in 
the Kettle Point marsh region, close to the mouth of Shashawandah Creek. Both the Hooded 
Warbler (Wilsonia citrina) and the Acadian Flycatcher (Empidonax virescens) have been 
reported in the Important Bird Area from Kettle Point to Port Franks. Both the Hooded 
Warbler and Acadian Flycatcher require large mature woodland habitat. Additionally, 
Whip-poor-will (Caprimulgus vociferus) and 16 species of breeding warblers have been 
reported in the IBA (Wilson and Cheskey 2001). As part of the largest tract of shoreline 
forest south of the Bruce Peninsula, the IBA is an important habitat for migrating birds. For 
example, as many as 10,000 Tundra Swans (Cygnus columbianus) congregate east of Pinery 
and on Kettle Point during their spring migration (Wilson and Cheskey 2001).  
 
Amphibians, Reptiles, Mammals 
 This watershed is also home to many other species at risk. Eastern Fox Snake 
(Pantherophis gloydi) is Ontario’s second-largest snake, found near water in both marsh 
and woodland, often near human habitation. They are good swimmers and converge on 
local communal overwintering sites (hibernacula). This species is threatened provincially 
and nationally. 

 Eastern Hog-Nosed Snake (Heterodon platirhinos) lives in sandy, well-drained 
habitats such as beaches and dry woods but needs access to wet areas to hunt frogs, toads 
and lizards. This species is threatened provincially and nationally. 

Blanding’s Turtle (Emydoidea blandingii) has a bright yellow throat and jaw with a 
shell that resembles a military helmet. This turtle inhabits a network of lakes, streams and 
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wetlands, preferring shallow wetland areas with abundant vegetation. COSEWIC (2005) 
has determined the Blanding’s Turtle threatened provincially and nationally. 

Snapping Turtles (Chelydra serpentine) are Canada’s largest freshwater turtle and 
these turtles spend most of their lives in water, preferring shallow water. They are 
considered Special Concern both provincially and nationally. 

The American Badger (Taxidea taxus) is a large carnivore in the weasel family and 
found in remnant tall grass prairies, sand barrens and farmland. This badger is endangered 
provincially and nationally. 
 
5. Beach Quality Issues and Concerns 

To investigate conditions on the beaches, a weekly regiment of beach surface water 
quality testing was completed in the summer of 2011. This testing also included a weekly 
beach aesthetic survey to address the issues and concerns raised by the public. To 
investigate their role as potential sources of nutrients and sediments, four Lake Huron 
tributaries and municipal/agricultural drains were also examined more closely: Duffus 
Drain, Shashawandah Creek, Woods Creek and Coultis Creek (Figure 12).  
 
5.1 Beach Quality and Aesthetics 
 With tourism as a force for positive growth and economic success in lake 
communities, beaches and lake areas are valuable attractions because of their vivid natural 
landscape, high quality environment and cultural features (Zhou and Lin 2003; Bahar and 
Kozak 2008). Boating, swimming, relaxation and sunbathing have been identified as main 
purposes of visits to beaches (Dodds 2010). Tourism has the capacity to create 
employment, to attract visitors from outside the area, and to generate economic 
opportunities where other economic activity may be limited. On the other hand, issues such 
as poor beach quality, large accumulations of algae, excessive bird excrement, lack of 
public-friendly facilities such as washrooms and lifeguards can result in loss of appeal and 
ultimately a loss of economic benefit to the community. Beach visitors have been found to 
desire a healthy beach with clear water free from algae, backshore free from litter and 
featuring working bathroom facilities (Dodds 2010).  
 The beach aesthetic survey serves to record the conditions observed on the 
backshore beach, within the swash zone, and within the nearshore water. Weekly 
observations include wind, wave and weather conditions, water clarity, colour, odour, 
presence of visible debris, algae, invasive species, wildlife, and people and recreational 
users. Certain parameters, such as wind, wave and weather conditions, were modeled on 
the Beach Management Protocol from the Lambton Community Health Services 
Department. We included odour as common sources of beach odours can indicate issues, 
such as musty odours from algae. Water clarity is associated with recent disturbances in 
the water column, indicating wave activity or mixing. Water clarity is also promoted by 
Lambton County Community Health Services Department as a measure of water quality 
safety (“if you can’t see your feet in waist-deep water, don’t swim”). Colour can also reflect 
water column disturbances.  
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Figure 14: St. Clair Region Conservation Authority water quality sampling locations in  2011.
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The aesthetic survey also included some beach flora and fauna. We monitored for 
Phragmites, purple loosestrife and aquatic invasive plants. We also monitored the swash 
zone and nearshore zone for presence of zebra or quagga mussel shell fragments. Algae 
abundance and shorebird and fish observations were also included in the weekly beach 
monitoring form. Over the summer sampling season, woody debris in the water was 
estimated to be lower at GLEN06 than at GLEN10, CEDR07, WIPP08. At the latter three 
sites, woody debris in the water was estimated to be present during surveys. Woody debris 
in the swash zone was estimated to be present during all summer sampling events. Algae 
was identified as abundant in the swash zone at Glendale beaches, and present at 
Cedarview and West Ipperwash. Floating algae was present at Glendale and West 
Ipperwash beaches, but absent at Cedarview beaches. Filamentous algae was abundant at 
Glendale and Cedarview beaches, and present at West Ipperwash. Attached algae and 
crusts were abundant at Glendale beaches, and present at Cedarview and West Ipperwash 
beaches. There did not appear to be any correlation to rain events or wind conditions, but 
the survey did not make note of storm or wave conditions previous to sampling.  
 The final section of the form recorded the density of recreational users, whether 
swimming, boating or fishing, and the density of vehicles. These densities were estimated 
within a 30 metre radius of the sampling point. The most popular beach found during the 
aesthetic survey was WIPP08, with an average of 20 users. GLEN10 was second most 
popular, with an average of 10 users. These results are not surprising, as WIPP08 is a large 
public beach and GLEN10 is used by Forest Cliff Camp, a summer day camp. WIPP08 also 
had the highest estimated numbers of vehicles present during the aesthetic monitoring, 
with an estimated 20 vehicles on average on the beach and 5 vehicles in the water.  
 
Blue Flag 
 One criterion used to identify good quality beaches can be Blue Flag status. Blue Flag 
is an internationally recognized eco-label, awarded to beaches and marinas that meet strict 
criteria for water quality, environmental education and management, safety and services. 
In Canada, there are currently 16 beaches and 3 marinas flying Blue Flags (For example, 
Port Franks marina, Grand Bend marina, Grand Bend Main Beach). Blue Flag status assists 
with monitoring and publicizing healthy beaches with good water quality, benefiting the 
local economy in that visitors have longer and more satisfied beach stays. Blue Flag status 
has been shown to be an important basis for selection by beach users (Dodds 2010).  To 
apply for Blue Flag status, the beach must meet 29 criteria in the categories of 
environmental education and awareness, water quality, environmental management and 
safety services. Environmental education includes hosting five environmental events, 
public displays of beach rules, code of conduct, and sensitive ecosystems. Water quality 
includes E. coli levels, nutrients and physical parameters, industrial or sewage discharges 
and strandline preservation. Environmental management includes sufficient washroom 
facilities, waste disposal, cleaning, rules about pets, sustainable transportation and 
restrictions on camping and driving on the beach. Safety services include mapping of beach 
facilities, wheelchair accessibility, lifeguards and first-aid.  
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5.2 Community Feedback: Aquafest 2011 & Surveys 
 In summer 2011, the St Clair Region Conservation Authority participated in West 
Ipperwash Aquafest, an environmental and cultural festival celebrating the importance of 
water. Five staff members were present to exhibit information on a variety of topics, 
ranging from invasive species to beach stewardship to cultural traditions. We used 
brochures, face-to-face conversation, demonstrations, exhibits, games and a puppet show 
to engage public interest. We also asked interested attendees to fill out a questionnaire to 
address their concerns and issues concerning Lambton Shores beaches.  This survey was 
also shared with beach users at other Lambton Shores Beaches, with the goal of receiving 
at least one completed survey from each beach community in the Lambton Shores region. 
In total, SCRCA received a total of 56 completed surveys. Results from all surveys were 
compiled and the outcome is discussed below.  
 Almost 96% of respondents identified themselves as visiting Ipperwash Beach more 
than 10 times in the past. These beach users provide a valuable knowledge base for beach 
history and changes. On the basis of these responses, it is clear that beach users are 
passionate about their beaches and conservation. The overwhelming majority of 
respondents identified many positive traits of Lake Huron and Lambton Shores beaches, 
indicating its importance to quality of life (Figure 15).  
 

 
Figure 15: Respondents were asked to identify how well certain categories described Lake Huron and Lambton 
Shores beaches. 

 Approximately 94% of respondents noticed changes on Ipperwash Beach during the 
past 10 years. 47% of responses noticed changes in the last 5-10 years.  
 When asked to comment on qualities of Lambton Shores Beaches that detracted 
from their enjoyment of the beach, respondents identified many concerns (Figure 16).   
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Figure 16: Rated concerns of beach users when asked how often the above categories were a concern. 

 In addition, survey respondents were asked to rate the issues listed in Figure 16, 
from never a problem to always a problem. In the above Figure, the concerns are arranged 
in priority sequence. Litter was identified as always or often a problem by 76% of 
respondents, followed by 69% for motor vehicles on the beach, 68% for boats in the water, 
66% for “black muck”, 61% for water quality, 53% for pollution, 50% for too many people, 
46% for algae and 23% for water odour.  
 Respondents also were given opportunity to include additional concerns in various 
comments sections. Additional concerns noted in comments included certain issues 
covered previously, such as black muck and vehicles on the beach. Novel concerns included 
too many pets and Phragmites. Furthermore, almost 60% of respondents included their 
contact information, expressing a high degree of public interest in these issues.  
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Table 6: Additional concerns of beach users provided in the comment section of the Aquafest surveys 
handed out summer 2011. 

Issue or Concern 
Number of Comments (Percentage of 
respondents) 

Black muck 23 (42%) 

Vehicles or cars on the beach 20 (36%) 

Pollution 15 (27%) 

Vehicles/boats in water 12 (22%) 

Litter 10 (18%) 

Too many dogs/pets 9 (16%) 

Washrooms 8 (15%) 

Phragmites/giant reed 7 (13%) 

Algae 5 (9%) 

Agricultural run-off/manure 4 (7%) 

E. coli 4 (7%) 

Boat launch 3 (5%) 

Erosion 2 (4%) 

Lower water levels 2 (4%) 

Dead wildlife 1 (2%) 

Reduced native vegetation 1 (2%) 

Septic systems 1 (2%) 

Zebra mussels 1 (2%) 

Note: The percentages are based on a total of 56 surveys; the above table refers to specific comments added 
to surveys to emphasize concerns.  

 
5.3 Round-Table Meeting 

We compiled the results of the Aquafest survey and presented them to a group of 
municipal councillors, staff, agencies, NGO representatives and community association 
representatives at a round-table meeting held in November. The aim of this meeting was to 
facilitate discussion of achievable management goals proposed by and acted upon by the 
community to enact change within their watershed.  
 The initial steps in organizing the round-table meeting were to send invitations to 
community experts. We wished to include a wide range of opinions, from First Nations to 
beach associations and land owners to environmental and health organizations. We invited 
Lambton Shores staff and councillors, Kettle Stony Point First Nation, Centre Ipperwash 
Community Association (CICA), West Ipperwash Beach Association (WIBA), Glendale 
Beach, Lambton Community Health Services Department (CHSD), Ontario Ministry of 
Agricultural, Food, and Rural Affairs, Lambton Soil and Crop Improvement Association 
(LSCIA), Ontario Soil and Crop Improvement Association (OSCIA), Ausable-Bayfield 
Conservation Authority (ABCA), Lake Huron Centre for Coastal Conservation (LHCCC), and 
B.M. Ross Engineering. Eighteen people were invited to the round-table meeting on 
November 10, 2011 in the Thedford Legacy Centre. Eight people attended, three 
representing Lambton Shores, one each from CICA, WIBA and Glendale, one from Lambton 
CHSD, and one representing both LHCCC and B.M. Ross Engineering Engineering.  
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 The meeting started with a 20-minute presentation to review the project 
background, water quality monitoring and Aquafest survey responses. Three issue 
categories were presented: 1. Sandy Beach Challenges 2. Healthy Habitat: Natives and 
Exotics and 3. Water Quality. Following the presentation, round-table members were asked 
to brainstorm issues or concerns that fell within these categories, or other issues not 
included in these categories (Table 7).  
 
Table 7: Management categories and issues identified in the Lambton Shores watershed. 

Management Category Issues to Address 

1. Sandy Beach Challenges  Litter 
 Washrooms 
 Pets 
 Vehicles in the water & on the beach 

2. Plants and Habitats: Enhancing 
Natives and Discouraging Exotics 

 Phragmites, Zebra & Quagga mussels 
 Shifting community structures 
 Threatened and Endangered species 
 Forest, Wetland cover 

3. Water Quality  Lakes 
 Inland Tributaries 
 Algae blooms 
 “Black muck” 

 
Round-table members were then asked to brainstorm possible actions to address 

these issues. After brainstorming, we asked round-table members to prioritize issues and 
actions through a dot sticker exercise (see Table 8 for outcome of these sessions).  
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 Table 8: Results from Brainstorming Session at round-table meeting on November 10, 2011 in 
Thedford, arranged in priority sequence according to dot exercise. 

 Sandy Beach 
Challenges 

Healthy Habitats: 
Natives & Exotics 

Water Quality 

Issues 
Identified 

 Phragmites 
(aesthetic) 

 Driving on beach 
 Washrooms 
 Number of People 

 Phragmites & 
invasive species 

 Seasonal WQ 
monitoring (spring 
runoff esp.) 

 Old, failing septics 
 “Black muck” 
 Waterfowl/dogs/horses 
 Washrooms near beach 

Proposed 
Actions for 
Individuals 

 Education  Buffer strips 
 Environmental 

Farm Plans 

 Agricultural Advisory 
Committee  

 Septic inspections 
Proposed 
Actions for 
Agencies 

 Cooperative actions 
among agencies 

 Educational 
programs 

 Co-op programs for 
students 

 BMPs (riparian 
buffers, N-
dispersion filters) 

 Profitable uses for 
Phragmites 
(biofuel, etc.) 

 Education (signage, 
speakers, public 
education centres 

 Septic Inspection 
Program 

 BMPs (riparian buffers, 
fencing out animals, N-
dispersion filters) 

  
Round table members wished to focus attention on bringing awareness to concerns 

highlighted during the presentation and the brainstorming sessions. Recognizing there are 
no easy solutions, round-table members identified educational and cooperative initiatives 
as priorities in proposed actions. Other priorities included Beneficial Management 
Practices, emphasized for both agencies and individuals, and septic inspection programs. 
The input of the First Nation and farming communities were missed in these conversations.  
 
5.4 Issues and Concerns 
 Both the round-table meeting and beach user surveys identified a number of issues 
or known concerns that exist along the southeast shore of Lake Huron (see Table 6 for 
concerns identified by beach user survey and Table 8 for concerns identified by round-
table meeting).  
 
Water Quality 

Water quality typically describes the quality of water needed for safe and healthy 
human use. From a broader perspective, though, water quality is the combination of 
physical, chemical and biological properties of a water source that affects every living 
organism in contact with it. Water quality can be impaired by chemicals and metals, 
nutrient enrichment, pathogens and biological pollution. Biological pollution refers to the 
introduction of invasive exotic species. Water quality can be impaired by point source and 
non-point source pollution. Poor water quality is generally a result of many poor practices 
in the watershed.  
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Non-point source pollution of nearshore water, such as urban or agricultural runoff, 
and point source pollution, such as sewage treatment discharge, both pose threats to 
recreational water bodies. Additionally, climate change models predict more frequent and 
severe storms, events which will have additional changes to shorelines and water levels 
(IJC 2011). Because non-point source are flushed into water systems, peaks in water 
pollution are often observed following large rainfall events. Impairments of nearshore 
water quality along southeastern Lake Huron have been of public concern in recent years. 
Extensive residential developments along the shoreline rely on septic systems for sewage 
disposal, which may contribute nutrients and microbiological contamination. As non-point 
source pollution varies spatially and temporally, remediation and improvements to water 
quality are best identified and acted upon by individual landowners, including consultation 
with local agencies to ensure well-intentioned efforts help meet management goals and 
watershed objectives. 
 
Lack of washrooms and Litter 
 Human wastes contain contaminants, notably coliform bacteria and nitrogen. A lack 
of convenient washrooms in proximity to popular public beaches could result in use of 
dunes or water as a bathroom, thus providing a direct source of pollution on the beach.  
 
Algal Fouling and “Black Muck” 
 Excessive nutrients and suitable lakeshore conditions can lead to excessive algal 
growth and ultimately algal fouling of beaches. Reducing the incidences of nuisance algal 
fouling has been named a priority for action under the Canada-Ontario Agreement on Great 
Lakes Water Quality (COA). Nuisance algae and unsafe posted beaches can be caused by a 
combination of nutrients and bacterial pollution from septics, wastewater, agriculture and 
natural sources.  
 In the 1950s-70s, a prime symptom of Great Lakes eutrophication was Cladophora, a 
genus of native algae species. During that time, phosphorus was identified as key factor 
causing eutrophication. Abating P levels in the Great Lakes also reduced Cladophora 
abundance (NHAWG IJC 2011).  
 In the past 5-10 years, however, excessive algal growth has re-emerged as a 
management problem and public complaint. These algal blooms can cause a decline in 
aesthetic conditions nearshore, can create a human health hazard due to retention of 
potential pathogens, can clog in water intakes, and can create a loss of recreational 
opportunities and decreased lakefront property values. These effects do not include the 
significant impacts algal blooms can have on ecosystem functions and properties, such as 
nutrient cycling, energy flow, and food web structure. 

Cladophora and Charophytes have been identified in recent algal fouling events. The 
cause of the unexpected resurgence in algal blooms remains unknown. That these 
resurgences are following previously successful management plans seems to indicate that 
greater changes are occurring in lake-wide systems. Some of these changes could include 
climate change, lower lake levels, or changing biotic communities and structures. For 
example, zebra and quagga mussels may have exacerbated the issue in recent years, by 
increasing light penetration, by providing a hard substrate and by increasing available 
nearshore phosphorus. These exotic invasive species can and have significantly changed 
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the lake bottom and produce millions of offspring each year. Different algae composing the 
fouling indicate more research is needed to understand this issue better.  
 Many questions yet remain about contributors to recent nuisance algal fouling. The 
Nuisance and Harmful Algae Working Group of the International Joint Commission 
(NHAWG IJC) identified nine factors noted for highest expert consensus as positively 
contributing to algal growth (Figure 17).  

 
Figure 17: Set of arcs having highest average importance in contributing to algal growth in Great Lakes. 
Consensus of experts is illustrated by thickness of arrow, average important illustrated by colour, where red is 
most important, yellow is less important. Note: SRP = soluble reactive phosphorus, or biologically available 
phosphorus (NHAWG IJC 2011).  

 While the cause of algal fouling is unknown, decaying algae on shorelines creates an 
unpleasant odour and appearance. Decaying algae in the strand line could also provide 
potential habitat for bacterial growth. These mats of algae provide increased nutrients, 
decreased lethal UV radiation, and a moisture-stable environment, compared to a typical 
sand or rock beach (LHCCC 2011).  
  Along similar lines, a concern on the beaches of Lambton Shores has been “black 
muck”, found to foul sand and near-shore Lake Huron water for many years. The source 
and exact composition remain unknown, although reports of similar nature have been filed 
along other areas of the southeast shore of Lake Huron.  
  According to residents, Kettle Point acts as a giant hook, collecting all sorts of debris 
that would normally be carried along by Lake Huron flow. So, this debris washes up on the 
beaches. John Byrne, CAO of Lambton Shores Municipality said, “Lambton Shores and 
KSPFN monitor the beach ‘muck’ issue over the summer and if it needs to be cleaned up we 
work together on doing that” (Byrne pers. comm. 2011). Theories on the black muck’s 
origins range from decaying trees trapped in the basin created by Kettle Point, to inland 
organic material carried to the lake during heavy rainfall events, to bacteria growing in 
detritus naturally found in the lake. Thus far, the black muck seems to have no ill effects on 
health and remains largely an unpleasant aesthetic concern. If, however, the black muck 
contains a high proportion of algae, then similar bacterial contamination concerns would 
exist should the muck decay in the strand line (LHCCC 2011).  
 A black muck sample was taken during beach monitoring on August 17, 2011. The 
sample was observed under 20X magnification by SCRCA staff (Table 9).  
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Table 7: Results of informal black muck analysis under 20X microscope. 

Sample Average Composition 

Wood/woodchips 25% 

Iridescent material  3% 
Algae filaments 18% 

Macrophytes 10% 

Sand 44% 

 
Out of 5 subsamples, 44 percent of the sample was identified as sand, 25 percent 

was identified as woodchips, 18 percent algae filaments, 10 percent macrophytes and 3 
percent iridescent material. The identified sand particles were blocky and ranged in colour 
from grey to brown. The woodchips appeared black and were roughly flat and square in 
shape. The algae material was green and filamentous, and could have been a mixture of 
algae and small pieces of macrophytes. The material identified as macrophytes were small, 
translucent green, ribbon-like leaves. The iridescent material caught the light of the 
microscope, and could be pyrite or insect wings. Further and more detailed analysis of the 
contents of black muck could be valuable, in addition to water quality sampling when black 
muck is present in the water column.  
 
Plastic Nurdles 
 In 2007 and 2010, tiny plastic pellets, called nurdles, were found on stretches of 
shoreline from Sarnia to north of Kincardine. A study by UWO professor Dr. Patricia 
Corcoran looked at the composition of these nurdles and found the origins from many 
different sources, with none of 2010 nurdles made in North America. (Jankowski 2011). 
According to Greenpeace, nurdles now account for about 10% of the litter counted on 
beaches worldwide, originating from transfer from rail car to factory, washing ashore from 
rail siding. Plastic nurdles were not identified as an issue by the majority of respondents on 
the beach user survey.  
 
Motor Vehicles on the Beach 
 A unique feature of Ipperwash Beach, often surprising to newcomers, is the 
presence of cars, motorhomes and other vehicles driving and parking on beach sand. 
Vehicles access the beach between Centre Sideroad, Kettle Point and West Ipperwash Road.  
 Vehicle beach use, including parking, is inappropriate from an environmental 
standpoint (Jalava 2004; Peach 2004). Research shows that vehicle traffic compresses 
beach sand at depth, but loosens the surface, increasing risks of erosion due to wind and 
swash activity. The stresses of turning wheels can break underground rhizomes and can 
crush seedlings of annuals and young perennials. Backshore beach areas subjected to both 
short and long-term heavy vehicle and pedestrian traffic showed decreased top and root 
production, percent cover and diversity of vegetation when compared with non-impacted 
areas (Stephenson 1999). These impacted areas also demonstrated a lack of embryo dunes 
and of microclimatic changes. 
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 To impact the beach, vehicles must first cross the dunes. Dunes are fragile 
ecosystems, and destruction caused by vehicular and pedestrian traffic has been well-
documented (Jalava 2004; Peach 2004). Vehicles can disrupt beach-dune dynamics and can 
destabilize dunes through destruction of established dune vegetation.  

Periods of low water levels enable dune building and beach expansion, preventing 
sand erosion due to increased wind exposure and preserving the beach-dune sand balance 
during changing lake levels (LHCCC 2006; Figure 18). Parking on the beach could interfere 
with these beach-dune functions, compromising dune integrity and limiting its capacity to 
prevent system sand loss (Stephenson 1999; LHCCC 2006). The presence of vehicles on 
beaches and dunes could ultimately undermine any conservation efforts made by a 
community. The Lake Huron Centre for Coastal Conservation recommends municipalities 
take a leadership role in dune conservation by prohibiting vehicles on beaches, as long-
term environmental, economic and social benefits are achieved from healthy, functional 
coastal systems. Kettle Stony Point First Nation and the municipality of Lambton Shores are 
working together to find a solution to this issue. 

 
Avian Species 
 Birds have been documented by local beach users as a nuisance at several sample 
sites, most notably Cedarview Beach. An island approximately 500 metres off the shore 
attracts large numbers of gulls, cormorants, geese, ducks and herons. During the weekly 
beach monitoring protocol, birds were identified at Cedarview Beach every week.  
 

 
Figure 18: Ecological succession in a sandy coastal environment (LHCCC 2006). 
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 The presence of waterfowl can produce adverse changes in a community area when 
the waterfowl are present in higher than normal abundances. Waterfowl may cause 
damages to property and excess nutrient inputs and fecal contamination. Feeding 
waterfowl can exacerbate these concerns and can disrupt migration patterns. Increases in 
waterfowl populations can create an increased threat of avian fecal contamination (Edge 
and Hill 2007). Large quantities of birds on recreational beaches can result in a large 
amount of fecal material deposited on or near the beach (Kleinheinz and Busse 2010).  
 The aesthetic survey estimated avian feces to be present only at CEDR07 during the 
summer sampling season and absent from the three other beach sites. Gulls were found to 
be present at both CEDR07 and WIPP08 on average during the sample season, but absent 
from GLEN06 and GLEN10. Geese were present at CEDR07, but absent from other sites. 
Cormorants were present at both Glendale sites, but absent at CEDR07 and WIPP08. 
Overall, birds were estimated to be present more often at CEDR07 than the other sites. 
These results were expected, as the island close to Cedarview Beach is colloquially called 
“Bird Island” by residents.  
 
Pets 
 In the Aquafest survey, many respondents mentioned uncontrolled pets as an issue 
at Ipperwash Beach. Pet waste can contribute to high bacterial concentrations and high 
ammonia levels in beach water quality. While pet waste may not be the largest contributor 
to pollution in the water, it does contribute to the problem. The cumulative impact of waste 
from pets, livestock, and resident waterfowl within a watershed can have a significant 
impact on water quality and may also cause human health risks (Edge and Hill 2007).   
 
Agriculture 
 The major land-use activity in Lambton Shores is agriculture, emphasizing the 
importance of land stewardship in agricultural communities in maintaining healthy 
ecosystems. The presence of many rare species in the area illustrates that farmers and 
rural landowners have helped maintain ecological integrity in area forests, streams and 
wetlands.  
 Agriculture does still impact ecosystems in many ways, including habitat 
fragmentation, wetland drainage, watercourse re-routing, soil erosion, monocultures, 
increased nutrient loads, reductions in biodiversity and restructuring ecosystems to favour 
generalists. Runoff from agricultural lands can contribute to non-point source pollution 
through pesticides, fertilizers and manure application.  
 
Invasive Species 
 Invasive species are introduced organisms that cause harmful environmental, health 
or economic impacts. Of the approximately 180 aquatic non-native species present in the 
Great Lakes, 10% are considered invasive, including sea lamprey, zebra and quagga 
mussels, round goby and Phragmites. Aquatic invasive species may degrade habitat and 
beaches, cause adverse effects to native species, facilitate harmful algae blooms, reduce 
sport fishery quality, disrupt water infrastructure, lower property values and increase 
public expenditures for prevention and control measures (IJC Aquatic Invasives 2011). 
Lake Huron has experienced dramatic changes at multiple levels of the food web since the 
early 2000s, due to the presence of these invasive species (Bunnell et al 2011).  
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Invasive Species: Phragmites 

Common reed, or Phragmites australis, has become established extensively along the 
Lake Huron coastline (Bickerton 2007). Many residents along the coast of the Lambton 
Shores Tributaries region have expressed concerns about Phragmites and its recent 
dominance on the beach landscape. Phragmites was identified as a top concern both on the 
beach user survey and at the round-table meeting. Phragmites is capable of establishing 
stands along open sandy beaches, accessing the water table through its extensive root 
system. Phragmites tend not to be found on rocky, boulder beaches or beaches regularly 
exposed to high wave activity (Bickerton 2007). This invasive species poses a significant 
threat to coastal open beach and dune communities, ecosystems which have been 
identified as rare and threatened in the Lake Huron basin. 

  Phragmites spreads when fragments of its stolons, or runners, are washed along the 
coast. Lower water levels have enabled this spread, where large expanses of uncolonized, 
seasonally flooded coastal areas have been uncovered for longer periods of time (Hudon et 
al 2005; Bickerton 2007). Shoreline development and modifications have been shown to 
increase propagation of Phragmites, by increasing soil nitrogen available to shoreline 
vegetation. When nitrogen is limiting, native plants can outcompete this invasive reed 
(Silliman and Bertness 2004). Phragmites displaces native vegetation and is tolerant of a 
wide range of water depths. Therefore, it may disrupt the natural cycles of vegetation 
succession and replacement that occur within native plant communities in healthy Great 
Lakes coastal ecosystems (Tulbure et al 2007).  Researchers recognize that complete 
eradication of Phragmites from the Lake Huron coastline is now probably impossible 
(Hudon et al 2005, Bickerton 2007, Tulbure et al 2007). Unless beaches represent high 
social or economic value, control or eradication of severe infestations is not recommended, 
due to high costs and efforts involved. Rather, the best results in Phragmites management 
have focused on removal from the best quality (least weedy) areas, and have permitted 
native plants to re-establish. Once natural areas are protected and a seed bank of native 
species has been maintained, an attack on the core established Phragmites areas can be 
undertaken (Bickerton 2007).  
 Phragmites was estimated in the weekly aesthetic survey to be present at West 
Ipperwash (WIPP08) and abundant at all three beach sites south of Kettle Point (GLEN06, 
GLEN10, CEDR07). 
 
Invasive Species: Zebra and Quagga Mussels 

Two decades after colonizing the Great Lakes, zebra and quagga mussels (Dreissena 
polymorpha and Dreissena rostriformis bugensis, respectively) have dramatically increased 
water clarity by filtering huge quantities of nutrients out of the water (Nalepa et al 2005). 
Zebra mussels attach themselves to rocks and man-made structures, while quagga mussels 
colonize sandy bottoms deeper in lakes. Quagga mussels are regarded as the more 
destructive of the two species, as they can colonize more areas and therefore have more 
control over distribution of food and nutrients throughout the invaded Great Lakes. In a 
study from 1995 to 2005, quagga mussels comprised 97.7% of total dreissenid mussel 
populations in Lake Michigan (Nalepa et al 2008).  

The increased water clarity as a result of mussel population explosions have caused 
other changes in the Great Lakes systems. Both zebra and quagga mussels filter lake water, 
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thus increasing the depth of light penetrance. For example, the increased depth of light 
penetrance attributed to Dreissenid mussels has allowed native Cladophora algae to expand 
their range in the water column. Cladophora have been found growing in 10 m of water, 
twice as deep as a decade ago (Evans et al 2011). Quagga mussels concentrate plankton and 
nutrients near the lake bottom, drastically altering normal dynamic distributions. Since the 
mussels’ introduction, levels of biological productivity have decreased 30 percent, annual 
blooms of phytoplankton do not occur, prey fish have decreased 71 percent, and alewives 
are at a record low (Alexander 2011).  
 
6. Aquatic Monitoring 
 The Lambton County Community Health Services Department (CHSD), B.M. Ross 
Engineering and SCRCA have been monitoring surface water quality in Lambton Shores. 
The CHSD monitors beach E. coli at five sites along Ipperwash Beach. B.M. Ross Engineering 
monitors a total of 42 sites in the municipality of Lambton Shores, 12 of which are within 
SCRCA jurisdiction. SCRCA also monitors surface water quality, at one location on 
Shashawandah Creek under an annual program  and with increased intensity in the 2011 
sampling season.  
 
6.1 Nutrients 
 The global cycles of Nitrogen (N) and Phosphorus (P) have been massively amplified 
by post-industrial human activities (Table 10, Falkowski et al 2000). Phosphorus is 
generally the limiting nutrient in aquatic ecosystems, but phosphorus retention in 
sediments, intensity of denitrification, watershed land use patterns and internal food web 
structures ultimately determine the predominance of N or P limitation (Elser et al 2007). N 
or P enrichment can lead to increased photosynthetic primary production, but a 
simultaneous increase in both nutrients leads to dramatic increases in primary production.   
 A balanced approach to N and P abatement is recommended for ecosystem 
conservation and management efforts (Elser et al 2007). Nutrient over-enrichment occurs 
when excessive macrophyte and algae growth creates extreme fluctuations in dissolved 
oxygen concentrations, which can stress or kill fish and other aquatic organisms.   
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Table 8: Forms and impacts of phosphorus and nitrogen monitored in water quality sampling. 

Nutrient Importance Sources Impacts Guideline 

Total 
Phosphorus 

Limiting nutrient in 
freshwater aquatic 
ecosystems, 
generally 
 

Sediment loading, 
domestic effluents, 
urban and 
agricultural runoff 

Primary production, 
i.e. photosynthesis 

0.03 mg/L 

Dissolved 
Phosphorus 

Biologically 
accessible forms of P, 
only filterable forms 

Runoff from historic 
sediment loading, 
domestic effluents, 
urban and 
agricultural runoff 

Primary production, 
i.e. photosynthesis, 
algal growth 

--- 

Nitrate Compose majority of 
N in surface waters, 
highly soluble ions 
reach watercourses 
through runoff, 
percolation or soil 
infiltration 

Fertilizers, manure, 
septic system 
effluent, industrial 
waste 

Aquatic organisms, 
ex. for most 
amphibians, egg and 
tadpole stages occur 
concurrently with 
peak fertilizer 
application 

2.93 mg/L 

Nitrite Rapidly oxidized to 
nitrates, moves much 
like nitrate in soil 
and groundwater 

Fertilizers, manure, 
septic system 
effluent, industrial 
waste 

Much more toxic than 
nitrates, but rarely 
observed due to 
rapid oxidation 

0.06 mg/L 

Ammonia Important part of N 
cycle 

Fertilizers, manure, 
cleaning agents, 
urban runoff 

Toxicity to aquatic 
organisms depends 
on pH and 
temperature 

0.171-4.84 
mg/L 
pH & temp 
dependent 

Total 
Kjedahl 
Nitrogen 

Sum of biologically 
accessible N in water 
column (nitrates, 
nitrite, ammonia) 

Septic system 
effluent, manure, 
fertilizers, erosion, 
pollution 

Increase algae and 
primary production 
levels 

--- 

 
6.2 Parameters 

SCRCA staff measured a number of physical parameters in the 2011 sampling 
season at beach and tributary sample sites (Table 11). These parameters contribute to the 
understanding of water quality within the Lambton Shores Tributaries. 
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Table 9: Parameters included in beach and tributary monitoring in 2011 SCRCA sampling season. 

Parameter Importance Sources Impacts Guideline 
Temperature  Affects almost 

every physical 
property of water 

 Climate change 
predicts ↑ air & 
water 
temperatures 

 Air 
temperature, 
riparian buffer 
cover 

 Timing of 
chemical & 
biological 
processes (e.g., 
photosynthesis, 
toxic substance 
uptake) 

--- 

Dissolved 
oxygen (DO) 

 Necessary for 
respiration of 
aquatic life 

 Climate change 
predicts ↑ 
temperature & ↓ 
DO 

 Pressure, 
turbulence, 
temperature, 
conductivity, 
biological 
processes 

 Biological 
processes, 
especially 
respiration in 
fish 

>5.0 mg/L 

Total 
suspended 
solids 

 Includes silt, clay, 
fine organic & 
inorganic 
particles, 
plankton, 
microscopic 
organisms >2 m 

 Influences water 
clarity 

 Soil erosion 
 Urban runoff 
 Septic system 

effluent 
 Bottom-

feeding fish 
 Naturally 

present 
depending on 
soil types, 
currents & 
watercourse 
morphometry 

 Adversely affect 
benthic 
invertebrates, 
periphyton & 
fish 
communities 

<80 mg/L 

Total 
dissolved 
solids 

 Inorganic salts & 
organic matter 
dissolved in water 

 Road salt 
application, 
industrial 
activity 

 Aquatic 
organisms, ion 
balances 

<500 mg/L 

pH  Acidity of water, 
 Organisms have 

adapted to 
specific water pH 

 Soils & bedrock 
composition 
(e.g., limestone 
neutralizes 
acids) 

 Toxicity of 
other 
parameters 
(e.g., ammonia) 

6.6-9.0 

Conductivity  Ability of water to 
conduct 
electricity 

 Can indicate 
influence of 
inland tributary 
on lake or identify 
potential 
pollutant sources 

 Concentration 
of dissolved 
inorganic ions 

 Temperature,  
 Geology  
 Groundwater 

 Aquatic 
organisms & 
plants ability to 
grow (e.g., salt 
tolerant) 

 

--- 
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6.3 Microbiological contamination 
Microbiological contamination can contribute to non-point source pollution.  

Bacteria, viruses and protozoa are three main types of microorganisms found in water and 
can exist naturally or may indicate contamination from animal or human waste. Escherichia 
coli is a coliform bacteria and is the only coliform found exclusively in the digestive tracts of 
humans and other animals. Testing for E. coli bacteria and other coliforms in recreational 
waters can indicate levels of bacterial contamination. While most E. coli strains are not 
dangerous, E. coli can indicate the presence of other pathogenic bacteria strains, viruses 
and protozoa (Health Canada 2006). E. coli has a Provincial Water Quality Objective 
(PWQO) for surface and recreational waters of 100 colony forming units (CFU) per 100 mL 
of water. 

Peak bacterial levels have been correlated with rainfall events where soils were 
already wet from previous rainfall. Wind direction and increased wave action were 
correlated with increased fecal coliform counts, likely due to re-suspension of lake 
sediment and re-location of tributary plumes (Science Committee to Investigate Sources of 
Bacterial Pollution of the Lake Huron shoreline of Huron County 2005).  

A variety of studies in the Great Lakes basin have pinpointed different causes of the 
majority of E. coli contamination (see Figure 19). Studies in Hamilton Harbour have 
identified bird droppings as a major source (Edge and Hill 2005), while a study in Lake St. 
Clair in the Clinton River watershed found the dominant source to be human (Ram et al 
2004). Depending on the type of land use, the sources contributing to lake pollution differ 
depending on location. Researchers at University of Guelph and Ontario MOE studied the 
watershed of Eighteen Mile River (near Goderich, ON) and examined DNA markers to find 
the origins of E. coli pollution in river, lake and beach interstitial waters. The dominant 
source in this study was identified as agricultural (Kon et al 2009). The study beach in this 
site is typical of areas of recreational shore on Lake Huron adjacent to agricultural 
watersheds and affected by small tributaries discharging directly to the lake (Kon et al 
2009). Both lake and river samples had similar bacterial source compositions, indicating 
tributaries as primary sources of bacterial contamination (Kon et al 2009). The second 
highest source of E. coli was environmentally adapted strains (EAS), found in the interstitial 
beach waters. Evidence has shown that increased wave activity tends to increase 
concentrations of E. coli, which may indicate sand as a likely source of bacterial 
contamination. These findings can be relevant to beaches close to the mouths of 
watercourses in Lambton Shores, such as Glendale Beach, Cedarview Beach and Ipperwash 
Beach. 

Shorter tests and further research into novel indicators of fecal contamination can 
facilitate decision-making efficiency for beach advisories (IJC 2011). One of the specific 
objectives of the Great Lakes Water Quality Agreement is to have “recreational waters 
substantially free from bacteria, fungi and viruses that may produce human diseases and 
infections,” indicating the importance of monitoring and understanding any patterns of 
pathogen distribution on the Lake Huron shoreline (IJC 1994).  
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Figure 19: Potential sources of E. coli to nearshore bacteria. (A) Runoff from urban areas, agriculture and wildlife feces. (B) Aging 
infrastructure: sewer overflows, failed septic systems. (C) Swash zone: rewetting by waves creates conditions for bacterial growth (D) 
Exchange of bacteria growing in sand back to nearshore water and vice versa. (E) Water: residence times affected by local wind and 
hydrodynamics. (F) Fecal events directly on beach. (G) Additional refugia along beach shore may harbour bacterial populations 
released during high wave action.  (Halliday and Gast 2011). 
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6.4 Beach Sampling Protocol and Results 
The 2011 SCRCA study included a summer weekly beach water quality and a 

monthly inland tributary monitoring protocol for the Lambton Shores Tributaries 
Watersheds. Four beach sites (Cedarview Beach, Glendale Beach 1 and 2, and West 
Ipperwash Beach) were monitored for E. coli levels each week in July and August 2011. We 
also monitored conductivity, temperature, pH and dissolved oxygen using a YSI multiprobe. 
The monitoring protocol for the beach sites included a Beach Aesthetic Form which 
included descriptions of weather, cloud cover, sun intensity, wave action, water clarity, 
colour and odour, as well as density of beach users, wildlife and invasive species. General 
chemistry, physical parameters and E. coli were monitored at five tributary sites monthly 
(Duffus Creek 1 and 2, Shashawandah Creek, Woods Creek and Coultis Creek). Invasive 
species were also visually monitored at the tributary sites. The beach monitoring program 
was conducted from July 6, 2011 to August 31, 2011. The tributary monitoring also started 
on July 6, 2011 and continued until November 29, 2011.  

Additionally, petroleum byproducts were monitored at Ipperwash Main Beach via a 
BTEX sample collected on three Saturday afternoons when the beach was particularly busy 
in the summer. Along with each BTEX sample, SCRCA staff surveyed the beach. At the end 
of the 2 hour survey, the BTEX sample was collected just off Ipperwash Road, where the 
public launch the majority of their boats and other watercraft in the lake.   

The walk was implemented to observe novel and repetitive avoidance areas and 
issues along Ipperwash Main Beach. First, we reviewed aerial photographs of Ipperwash 
Main Beach from West Ipperwash Road to Army Camp Road. Four sections were defined to 
narrow down areas for avoidance identification. The four sections were then printed and 
paced to measure the length of the beach sections.  

During each of the three Saturdays, the beach walk was conducted between 12:00-
14:00, estimated to be the busiest time for beach goers. Every twenty paces the density of 
people in the area was recorded. If we encountered avoidance spots either in the water or 
on the sand beach devoid of people, we recorded GPS coordinates, an area description, 
beach section, and area.  

We observed some areas containing large volumes of woody black debris that were 
not avoided by beach goers. Other areas did not feature this same aesthetic concern but 
still were empty of beach users, despite apparent lack of visible issues. Potential 
explanations of these avoidances could be the distance from entrances or parking lots to 
the beach or differing property rights.  

The results of water quality beach sampling can be found in Table 12. The overall 
geometric means of the beach sites did not exceed the PWQO for recreational water for E. 
coli (100 CFU/100 mL). Glendale 1 reported the highest E. coli geometric mean at 73 
CFU/100 mL, whereas West Ipperwash Beach reported the lowest geometric mean at 34 
CFU/100 mL. However, an analysis of variance revealed no significant differences in the 
means of any parameters measured at the four beach sites (Appendix Table 3). This lack of 
differences exhibits the diluting effect of Lake Huron and also reflects the small sample size 
yielded by one sampling season.  
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Table 10: Measured variables at four beach sites in 2011. E. coli values reported as geometric means, 
while averages are reported for conductivity, temperature, pH, Do and TDS. 

 Cedarview Glendale 1 Glendale 2 West Ipperwash 

E. coli (CFU/100mL) 54 73 58 34 

E. coli exceedances  33% 44% 29% 22% 

Conductivity (S/cm) 237 234 232 231 

Temperature (°C) 22.65 22.76 22.97 22.61 

pH 8.71 8.71 8.67 8.69 

Dissolved Oxygen 
(mg/L) 

10.03 10.32 9.57 10.48 

Dissolved Solids (g/L) 0.154 0.152 0.151 0.151 

 
6.5 Beach BTEX Sampling 
 The BTEX (Benzene, Toluene, Ethyl-benzene, Xylene) test measures volatile organic 
compounds in water. These petroleum-derived compounds are water soluble, but mostly 
non-persistent in the environment. BTEX compounds comprise a small fraction of motor 
fuels, but are indicator compounds considered the most toxic and the most mobile in soil 
and water (CCME 2004).  
 Benzene constitutes 2 percent of gasoline and contributes to its distinctive odour. 
Benzene can enter the environment through gasoline combustion. If released into surface 
water, benzene is typically rapidly removed within 5 hours due to evaporation and 
volatization. Benzene is carcinogenic to humans (WHO-IARC 1999). The water quality 
guideline for benzene for the protection of aquatic life is 370 g/L (CCME 2004).  
 Toluene acts as an octane enhancer in gasoline, occurring as a result of the refining 
process. In water or soil, toluene generally has a half-life of <2 days (CCME 2004), but can 
remain in water for up days or weeks (Howard 1990). Rainbow trout have been found to 
be most sensitive organisms to toluene. The water quality guideline for the protection of 
aquatic life for toluene is 2.0 g/L (CCME 2004).  

Ethylbenzene is a natural component of petroleum and is therefore found in 
gasoline. Ethylbenzene in high concentrations has been shown to cause liver and lung 
cancer in mice and kidney cancer in rats (Health Canada 2007), and is listed as a possible 
carcinogen (WHO-IARC 2000). When released into aquatic environments, ethylbenzene can 
volatize within a few hours, but also can remain for a few weeks, depending on local 
conditions (Howard 1989). The water quality guideline for ethylbenzene for the protection 
of freshwater life is 90 g/L (CCME 2004).  

The recommended guideline for the protection of aquatic life is 0.1 mg/L xylene, 
applicable to all three isomers (BCMOE 2006). As relatively few chronic toxicity studies 
involve xylene due to its transient nature, this study is based on lowest acute toxicity for 
Daphnia magna, (Galassi et al 1988; BCMOE 2006). As xylene is extremely volatile, more 
stringent objectives may be justified when concentrations are maintained from continuous 
sources or environmental conditions prevent its degradation.   

None of the volatile organic compounds measured through BTEX were found to 
exceed levels recommended by the CCME (Table 13; Figure 20). Toluene did meet the 
standard on July 16, 2011, but never exceeded it. It should be noted that sampling in 
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Summer 2011 measured BTEX levels on weekends with weather conducive to boating 
activities and thus do not provide a point of comparison to background levels of BTEX 
compounds.  

 
Table 11: Minimum, average and maximum BTEX sample values in 2011 season at Main Ipperwash 
Beach. 

Compound Minimum Average Maximum 
Benzene 0.00 0.00 0.00 
Toluene 0.69 1.33 2.00 
Ethylbenzene 0.00 0.21 0.37 
o-Xylene 0.00 0.29 0.59 
p+m-Xylenes 0.45 0.88 1.40 
Total Xylenes 0.45 1.15 1.90 

  
Other studies in the region have also looked at BTEX detections. Average toluene 

levels in St. Clair River Area of Concern in 2010 were lower than the 0.08 g/L minimum 
detection level, with the maximum sample detection at 0.54 g/L (SLEA 2010). In 
comparison, Main Ipperwash values were higher, where the average was 1.33 g/L and the 
maximum was 2.0 g/L (Table 13). Granted these comparisons may not be an accurate 
representation due to the small sample size in Lambton Shores.  
  

 
Figure 20: Averages of the 2011 beach sampling of BTEX. Dark blue bars represent BTEX CCME water quality 
guidelines for the protection of aquatic life (2002). 
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6.6 Surface Water Quality: Inland Tributaries 
 As of 2011, there have been four seasons of SCRCA monitoring in the Lambton 
Shores region on Shashawandah Creek, starting in 2008 and intensified efforts in the 2011 
season.  
 The SCRCA water quality data from 2008 to 2011 for Shashawandah Creek 
demonstrates total phosphorus and nitrates are a concern (Table 14). While Lambton 
Shores shows better forest and forest interior cover than the SCRCA area, Shashawandah 
Creek yielded nitrate and phosphorus levels above recommended PWQOs (Table 15), 
reflecting the generally degraded conditions of the SCRCA region. Shashawandah Creek had 
a 75th percentile of 0.125 mg/L total phosphorus (2008-2011), compared to the SCRCA 
area result of 0.14 mg/L (2002-2006).  
   
Table 12: Shashawandah Creek water quality averages from SCRCA sampling 2008-2011. Bolded values exceed 
guidelines (N = 14 samples). 

 TP 
(mg/L) 

NO2 
(mg/L) 

NO3 
(mg/L) 

TKN 
(mg/L) 

TSS 
(mg/L) 

COND 
S/cm

3 
PH 

SHAS04 0.088 0.032 5.69 0.90 12.5 715 8.33 
Guideline 0.03 0.06 2.93 --- <80 --- 6.5-9.0 

 
 Analyzing spatial patterns in water quality parameters can illustrate the effects 
tributary discharge has on nearshore water (Mohamed et al 2009). A study on the shores of 
the Saugeen, Maitland and Bayfield rivers found that discharge was responsible for much of 
the variability of nearshore water quality (Mohamed et al 2009). For these reasons, the 
SCRCA water quality protocol in Lambton Shores included additional monthly tributary 
monitoring at five creeks.  
 From July to November 2011, five inland tributaries were monitored monthly. Four 
beaches were monitored weekly in July and August (Figure 14). Results from monitoring 
efforts on inland tributaries can be found in Table 15. Two sites were monitored on Duffus 
Creek Drain, one on Shashawandah Creek, one on Woods Creek and one on Coultis Creek 
(MAP). The 2011 sampling season for inland tributaries found exceedances for E. coli, total 
phosphorus, and nitrates. All five tributaries exceeded PWQO for both E. coli and total 
phosphorus (Table 15). Duffus Creek 2 (Hwy 21 and Ipperwash Rd) exceeded the CWQG 
for nitrates at 4.58 mg/L, compared to the recommended CWQG of 2.93 mg/L to protect 
aquatic life.  
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Table 13: Water quality results for the 2011 water samples from Lambton Shores.  

Indicator D1 D2 W3 S4 C5 Objective Reference 

E. coli (CFU/ 
100mL) 

141 333 2420 152 199 
100 

 
PWQO 1994 

Total Phosphorus 
(mg/L) 

0.151 0.244 1.043 0.335 0.148 0.03  PWQO 1994 

Dissolved 
Phosphorus 
(mg/L) 

0.079 0.109 0.665 0.215 0.172 --- --- 

Total Ammonia  
(mg/L) 

0.145 0.072 0.598 0.108 0.060 
0.171-
4.84 * 

CWQG 2004 

Nitrate (mg NO3-
N/L) as Nitrogen 

1.65 4.15 2.88 4.05 1.62 2.93 CWQG 2004 

Nitrite (mg/L) as 
Nitrogen 

0.02 0.03 0.10 0.04 0.01 0.06  CWQG 2004 

Total Kjeldhal 
Nitrogen (mg/L) 

1.32 1.57 4.03 1.69 1.57 --- --- 

Total Suspended 
Solids (mg/L) 

32 58 80 52 23 <80 

European 
Inland 

Fisheries 
Commission 

1964 

Total Dissolved 
Solids (g/L) 0.394 0.419 0.488 0.368 0.539 0.500 

International 
Joint 

Commission 
2008 

pH 7.82 7.93 8.13 7.92 7.79 6.5-9.0 PWQO 1994 

Conductivity 605 344 751 567 829 --- --- 

Dissolved Oxygen 
(mg/L) 

8.52 8.55 5.72 8.97 9.35 >5.0 PWQO 1994 

Note: Bolded values exceed objective/guideline. D1 = Duffus Creek 1 (DUFF01); D2 = Duffus Creek 2 
(DUFF02); W3 = Woods Creek (WOOD03); S4 = Shashawanda Creek (SHAS04); C5 = Coultis Creek (CLTS05). 
For D1 and C5, N = 6 samples each; D2, N = 5 samples; W3 and S4, N = 4 samples each. *Ammonia water 
quality guideline dependent on pH and temperature, 0.171 mg/L is lower limit at 8.5 pH and 20°C, 4.84 mg/L 
is upper limit at 7.5 pH and 5°C. 

 
 
6.7 B.M. Ross Engineering Monitoring In Lambton Shores 

The municipality of Lambton Shores contracted B. M. Ross to test and report on 41 
water quality sites, with initial monitoring starting in 2006. This sampling enables SCRCA 
to score the water quality within Lambton Shores with guidelines from Conservation 
Ontario (see Table 16). Currently in its sixth year, the monitoring program consists of 9 
beach and 33 inland stream sites. Sites are sampled monthly from early April to late 
November and results are analyzed for E. coli, total phosphorus, and nitrate (Tables 17 and 
18).  
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Table 14: Acceptable ranges of nutrient and bacterial contamination under 2011 Conservation 
Ontario Guidelines. 

SCORE CATEGORY Total Phosphorus (mg/L) E. coli (CFU/100mL) 

A EXCELLENT <0.02 0-30 

B GOOD 0.02-0.03 31-100 

C FAIR 0.031-0.06 101-300 
D MARGINAL 0.061-0.18 301-1000 
F POOR >0.18 >1000 

 
Table 15: Scoring of Lambton Shores parameters (2006-2010), in Conservation Ontario scoring 
system (using B.M. Ross Engineering data).  

Parameter All Sites Beach Sites Tributary Sites 

 Average Score Average Score Average Score 

Total Phosphorus  
(75th Percentile, mg/L) 

0.13 D 0.05 C 0.17 D 

E. coli 
(geometric mean, 
CFU/100mL) 

163 
 

C 44  B 311  D 

Note: N = 41 samples each for beach and tributary sites; Conservation Ontario does not have established 
scores for nitrate levels 

 
Table 16: Measured indicator exceedances for 5 years of sampling (2006-2010). 

 Guideline Site # of Samples % over limit 

E. coli (CFU/100mL) 100 Beach 44 33% 
 100 Inland 203 74% 
Nitrate-Nitrogen (mg/mL) 0.9 Beach 35 22% 
 2.93 Inland 149 53% 
Total Phosphorus (mg/L) 0.02 Beach 90 60% 
 0.03 Inland 248 90% 
Note: Guidelines come from Canadian Water Quality Guideline and Canadian Council of Ministers of the 
Environment. 
 

Inland sample sites recorded much higher nitrate levels than the beach sites (Table 
18). As there are no established Conservation Ontario scores for nitrate levels, mean 
nitrate-nitrogen data were compared to both the CWQG of 2.93 mg/L and the CCME  
guideline of 0.9 mg/L. Inland sites have much higher nitrate levels, almost three times the 
Canadian Water Quality Guideline. The CCME guideline aims to prevent eutrophication of 
lakes, and so is the basis of comparison for beach sites. Beach nitrate levels are generally 
below the CWQG (Figure 21). However, both Lake Valley Grove and Cedarview 75th 
percentiles were above the CCME guideline, at 1.01 mg/L and 1.30 mg/L respectively. 
Nitrates also appear to increase during spring and fall, coinciding with higher intensity 
agricultural practices, as well as higher precipitation and plant productivity (Lowrance et al 
1985). 
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Figure 211: Spatial trends of Total Nitrate-Nitrogen in Lambton Shores from 2006-2010. Highest median value 
(4.40 mg/L) was Duffus Drain. Highest single value (22.80 mg/L) was Shashawandah Creek (data from B.M. Ross 
2010).  

 
Phosphorus levels at beach sites over the 5 year sampling period are high, and the 

75th percentile value exceeds the PWQO for lakes (0.02mg/L, Figure 22). Cedarview Beach 
recorded the highest 75th percentile value for phosphorus (0.0565 mg/L). For inland sites, 
the 5 year sampling period shows elevated phosphorus levels for 90 percent of total 
samples. The highest 75th percentile over the sampling period was upstream 
Shashawandah Creek, while the lowest was downstream Shashawandah Creek. The 
historically elevated results throughout the sampling area are concerning, given that algae 
blooms and eutrophication are P-limited processes. When combined with the high nitrate 
levels also observed at these sample locations, elevated nutrients can disturb natural 
ecosystem processes.  
   
 
 



54 
 

 
Figure 222: Spatial trends of total phosphorus in Lambton Shores from 2006-2010. Highest median value (0.17 
mg/L) was Shashawandah Creek (LS15). Highest single value (5.30 mg/L) was Duffus Drain (data from B.M. Ross 
2010).  

E. coli levels remained similar throughout the 5 year sampling period, with 
geometric means at beach sites generally below the PWQO (Figure 23). Lake Valley Grove 
recorded the highest geometric mean (80 CFU/100mL) of the lake sites. Inland site 
geometric means ranged from 169 to 1201 CFU/100mL, the lowest at Beith Creek and the 
highest at Duffus Drain.  
 

 
Figure 23: Spatial trends of geometric means of E. coli in Lambton Shores from 2006-2010. Highest median value 
(985 CFU/100mL) was Duffus Drain, which also recorded the highest single value in the sampling period at 200 
000 CFU/100mL (data from B.M. Ross 2010). 
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Generally, beach sites reflect better water quality than the inland tributary sites. 
These results can likely be attributed to the diluting effect of Lake Huron, compared to the 
small volume within inland tributaries. Tributaries had higher levels of phosphorus, 
nitrates and E. coli than the beach sites, across the five year sample period. In the entire 
subwatershed, the water quality conditions reflect degraded conditions, displaying high 
levels of nutrients typically associated with intensive agricultural land use (Lowrance et al 
1985). 
 
6.8 Lambton County Community Health Services Department Beach E. coli 
 Lambton County CHSD monitors E. coli weekly at county beaches from May to 
August. The CHSD has monitored Ipperwash Beach since 2006. The geometric means from 
2005-2011 weekly sampling can be found in Figure 24. Geometric means are used to 
dampen the effects of very high or very low values on the mean.  
 Approximately 23% of samples from 2005-2011 were above the PWQO of 100 
CFU/100mL. While these results may appear correlated to rain events, statistically this 
correlation does not exist. Additionally, the numbers of postings at Ipperwash do not 
appear to follow an increasing or decreasing trend since 2005 (Table 19).  
 

 
Figure 24: Geometric means from 2005-2011 from 5 grab samples at Ipperwash Main Beach graphed with 48-hr 
rainfall (data from CHSD 2011). 
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Table 17: Percent of weekly sample geometric means exceeding the PWQO of 100 CFU/100mL. 

Year Result 

2005 32.00% 

2006 12.50% 

2007 31.30% 

2008 35.30% 

2009 6.70% 

2010 12.50% 

2011 23.50% 

 
7. Next Steps   
 Improving surface water quality in the Lambton Shores Tributaries watershed also 
impacts water quality in Lake Huron. Non-point source pollution can vary with season and 
activity. Improving water quality will require a broad range of steps, including coordinating 
actions of local partners; providing public education about good property management 
practices; identifying areas for improvement on residential and agricultural properties; and 
implementing better septic management and best management practices.  
 The round-table meeting in November and the Aquafest beach surveys have 
highlighted specific water quality concerns in Lambton Shores (Table 8 of Section 5). 
SCRCA staff have broadened the scope of identified concerns into two categories: 
Nearshore Water Quality and Inland Surface Water Quality. This shift is primarily because 
the Lake Huron Southeast Shores Priority Watershed Monitoring Group and Steering 
Committee are focused on water quality concerns. In recognition of these stakeholders and 
the community’s interest in the first three issues, SCRCA have decided the next step is a 
2012 Lambton Shores Tributaries Management Plan. This way, staff are able to combine the 
interests of all stakeholders involved and address water quality issues by implementing the 
plans outlined in the Management Plan. In this Plan, SCRCA outlines potential approaches 
for applicable agencies and individuals in the Lambton Shores Tributaries Watershed. 
 As SCRCA moves forward into Phase 2 of our Healthy Watersheds Initiative, we are 
working with other agencies, developing education and outreach programs, identifying 
priority subwatersheds within the region, and offering a cost-share program to residential 
and agricultural landowners to participate in improving the health of the watershed. Staff 
will provide Lambton Shores landowners with information about the natural features of 
their property, technical advice regarding eligible environmental projects, and incentives 
and/or grants.  

Citizens of Lambton Shores believe this area is a national treasure. Together, we can 
make a sustainable difference so that future generations should enjoy better water quality 
and a healthy watershed.  
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Appendix 
Table 1: Raw water quality data from 2011 SCRCA sampling season for six inland tributaries.  

Code Date 
TAN 

(mg/L) 
TKN 

(mg/L) 
DP 

(mg/L) 
TP 

(mg/L) 
TSS 

(mg/L) 
NO2 

(mg/L) 
NO3 

(mg/L) 
NO2 + NO3 

(mg/L) 
E. coli (CFU/ 

100mL) 

COND 

(S/cm
3
) 

TEMP 

(°C) pH 
DO 

(mg/L) 
TDS 
(g/L) 

DUFF01 6-Jul-11 0.09 0.9 0.019 0.036 0 0.07 1.1 1.1 160 673 19.59 7.94 8.83 0.438 

DUFF02 6-Jul-11 0.02 1.0 0.051 0.080 17 0.06 9.0 9.1 660 710 22.08 8.35 11.23 0.462 

BLTH03 6-Jul-11 0.02 1.1 0.073 0.083 0 0.06 7.7 7.7 100 857 19.80 8.14 9.03 0.558 

SHAS04 6-Jul-11 0.03 0.9 ND 0.064 16 0.05 14 14 250 689 22.51 8.53 10.41 0.448 

CLTS05 6-Jul-11 0.01 0.9 0.065 0.090 0 0.03 0.5 0.6 60 786 21.22 8.59 14.18 0.511 

DUFF01 27-Jul-11 0.25 0.9 0.017 0.051 22 0.02 0.2 0.2 250 657 16.66 7.94 6.18 0.429 

DUFF02 27-Jul-11 0.07 1.6 0.078 0.18 22 0 0 0 4200 808 19.20 7.97 1.91 0.527 

BLTH03 27-Jul-11 0.35 2.1 0.075 0.16 36 0.01 0 0 800 821 19.31 8.26 5.53 0.534 

SHAS04 27-Jul-11 0.20 2 0.046 0.12 41 0.03 0.3 0.4 130 664 20.67 8.46 6.32 0.432 

CLTS05 27-Jul-11 0.09 1.2 0.254 0.28 0 0 0 0 320 1205 20.50 7.87 4.8 0.784 

DUFF01 31-Aug-11 0.14 1.6 0.019 0.036 0 0 0.1 0.1 120 586 18.00 7.74 5.62 0.381 

DUFF02 31-Aug-11 0.13 2.0 0.034 0.081 10 0 0.3 0.3 30 651 18.19 7.77 4.61 0.423 

WOOD03 31-Aug-11 0.34 4 0.089 0.20 18 0.22 1.6 1.8 1300 695 19.01 7.74 2.77 0.452 

SHAS04 31-Aug-11 0.063 1.47 ND 0.188 28.5 0.061 3.399 3.46 80 483 18.76 8.11 7.12 0.314 

CLTS05 31-Aug-11 0.04 3 0.205 0.27 0 0 0 0 40 934 17.68 7.63 1.97 0.609 

DUFF01 28-Sep-11 0.14 1.1 0.015 0.054 0 0.02 0.6 0.6 70 645 15.14 7.79 7.89 0.419 

DUFF02 28-Sep-11 0.07 1.5 0.042 0.11 38 0.05 2.6 2.7 830 682 15.72 7.86 7.44 0.443 

WOOD03 28-Sep-11 0.24 3.2 0.72 1.3 10 0 0 0 12000 922 17.22 7.61 1.83 0.599 

SHAS04 28-Sep-11 0.08 1.2 0.085 0.13 0 0.03 4.1 4.1 100 679 16.11 8.21 9.75 0.441 

CLTS05 28-Sep-11 0.04 0.7 0.146 0.20 0 0.02 0.4 0.4 20 921 14.57 7.92 8.83 0.599 

DUFF01 2-Nov-11 0.14 1.0 ND 0.02 10 0.01 1.7 1.7 50 659 8.00 7.90 10.37 0.429 

DUFF02 2-Nov-11 ND 0.7 0.04 0.05 10 0.02 6.4 6.4 40 701 8.15 8.19 13.79 0.455 

WOOD03 2-Nov-11 0.61 3.9 0.79 0.97 20 0 0 0 440 868 7.57 7.94 7.04 0.564 

SHAS04 2-Nov-11 0.023 0.62 ND 0.07 3.5 0.016 8.224 8.24 64 728 9.92 8.34 13.62 0.473 

CLTS05 2-Nov-11 0.12 0.8 0.07 0.10 0 0.02 2.9 3.0 830 778 7.01 8.09 13.93 0.506 

DUFF01 30-Nov-11 0.11 2.4 0.323 0.71 160 0.02 6.2 6.2 470 410 6.70 7.66 12.2 0.266 

DUFF02 30-Nov-11 0.07 2.6 0.411 0.96 250 0.03 6.6 6.6 490 309 6.59 7.73 12.33 0.201 

WOOD03 30-Nov-11 1.2 5 1.06 1.7 270 0.16 9.9 10 5000 518 7.07 7.54 11.23 0.337 

SHAS04 30-Nov-11 0.09 2.1 0.6 0.9 140 0.03 8.4 8.5 520 440 6.68 7.70 12.7 0.286 

CLTS05 30-Nov-11 0.06 2.8 0.291 0.8 140 ND 5.9 5.9 4800 349 6.56 7.88 12.36 0.227 

Note: DUFF01 = Duffus Creek Monitoring Site 1; DUFF02 = Duffus Creek Monitoring Site 2; SHAS04 = Shashawandah Creek Monitoring Site; CLT05 = Coultis Creek Monitoring Site; BLTH03 = Beith 
Creek Drain Monitoring Site; WOOD03 = Woods Creek Monitoring Site; TAN = Total Ammonia-Nitrogen; TKN = Total Kjedahl Nitrogen; DP = Dissolved Phosphorus; TP = Total Phosphorus; TSS = Total 
Suspended Solids; NO2 = Nitrite-Nitrogen; NO3 = Nitrate-Nitrogen; NO2 + NO3 = Total Nitrogen; COND = Conductivity; DO = Dissolved Oxygen; TDS = Total Dissolved Solids; ND = No data.  
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Table 2: Raw water quality data from 2011 SCRCA sampling season for beach sites. Note: bold values for E. coli represent sites with counts higher than acceptable.  

Site Date E. coli Conductivity (mS/cm
3
) Temperature (°C) pH Dissolved Oxygen (mg/L) Total Dissolved Solids (g/L) 

CEDR07 6-Jul-11 10 244 24.39 9.19 12.69 0.159 

GLEN06 6-Jul-11 2200 264 22.85 9.18 13.42 0.171 

WIPP08 6-Jul-11 120 250 22.91 9.2 13.13 0.163 

CEDR07 13-Jul-11 180 222 21.73 8.93 11.57 0.144 

GLEN06 13-Jul-11 340 224 21.7 8.79 12.51 0.146 

WIPP08 14-Jul-11  ND 270 20.97 8.38 12.01 0.176 

MIPP09 16-Jul-11  ND 266 26.31 8.37 9.1 0.173 

CEDR07 20-Jul-11 30 227 25.17 8.69 8.69 0.147 

GLEN06 20-Jul-11 70 234 25.81 8.72 9.29 0.152 

GLEN10 20-Jul-11 50 229 25.53 8.77 9.49 0.149 

WIPP08 20-Jul-11 10 236 24.03 8.69 9.31 0.153 

CEDR07 27-Jul-11 50 229 22.52 8.84 7.76 0.149 

GLEN06 27-Jul-11 10 232 22.2 8.59 8.28 0.151 

GLEN10 27-Jul-11 50 229 22.19 8.7 8 0.149 

WIPP08 27-Jul-11 30 230 23.57 8.85 8.75 0.15 

MIPP09 30-Jul-11  ND 232 26.8 8.62 9.58 0.151 

CEDR07 3-Aug-11 60 214 24.58 9.02 9.41 0.139 

GLEN06 3-Aug-11 10 231 24.75 8.74 8.7 0.15 

GLEN10 3-Aug-11 20 233 24.71 8.75 9.01 0.152 

WIPP08 3-Aug-11 10 226 23.95 8.84 9.72 0.147 

CEDR07 10-Aug-11 220 248 21.46 8.86 13.73 0.161 

GLEN06 10-Aug-11 200 243 21.9 8.75 13.4 0.158 

GLEN10 10-Aug-11 780 244 21.94 8.76 13.33 0.158 

WIPP08 10-Aug-11 90 222 22.51 8.97 13.53 0.144 

CEDR07 17-Aug-11 10 277 21.73 8.32 8.95 0.179 

GLEN06 17-Aug-11 10 226 23.14 8.56 9.13 0.147 

GLEN10 17-Aug-11 10 232 23.34 8.54 8.86 0.151 

WIPP08 17-Aug-11 10 216 23.04 8.54 9.21 0.141 

MIPP09 20-Aug-11   219 26.66 8.8 10.7 0.142 

CEDR07 24-Aug-11 200 242 20.84 8.48 8.35 0.157 

GLEN06 24-Aug-11 270 226 21.2 8.52 8.75 0.147 

GLEN10 24-Aug-11 550 231 21.86 8.52 8.9 0.15 

WIPP08 24-Aug-11 170 214 21.2 8.55 9.04 0.139 

CEDR07 31-Aug-11 <10 233 21.45 8.75 9.1 0.152 

GLEN06 31-Aug-11 20 222 21.28 8.81 9.43 0.144 

GLEN10 31-Aug-11 10 227 21.23 8.77 9.41 0.148 

WIPP08 31-Aug-11 <10 218 21.29 8.72 9.64 0.142 
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Table 3: Analysis of variance for beach sites water quality data, no significant differences were found between sites.   
GLEN06 GLEN10 WIPP08 CEDR07 

        E. coli 
           2200 50 120 10 

 
ANOVA 

      

340 50 0 180 
 

Source of 
Variation SS df MS F P-value F crit 

70 20 10 30 
 

Between Groups 489375.2 3 163125.1 1.044384 0.387223 2.922277 

10 780 30 50 
 

Within Groups 4685778 30 156192.6 
   10 10 10 60 

        200 550 90 220 
 

Total 5175153 33         

10 10 10 10 
        270 

 
170 200 

        20 
 

10 10 
        COND 

           264 229 250 244 
 

ANOVA 
      

224 229 270 222 
 

Source of 
Variation SS df MS F P-value F crit 

234 233 236 227 
 

Between Groups 186.3618 3 62.1206 0.267106 0.848564 2.922277 

232 244 230 229 
 

Within Groups 6977.079 30 232.5693 
   231 232 226 214 

        243 231 222 248 
 

Total 7163.441 33         

226 227 216 277 
        226 

 
214 242 

        222 
 

218 233 
        TEMP 

           22.85 25.53 22.91 24.39 
 

ANOVA 
      

21.7 22.19 20.97 21.73 
 

Source of 
Variation SS df MS F P-value F crit 

25.81 24.71 24.03 25.17 
 

Between Groups 0.603753 3 0.201251 0.088467 0.965826 2.922277 

22.2 21.94 23.57 22.52 
 

Within Groups 68.24629 30 2.274876 
   24.75 23.34 23.95 24.58 

        21.9 21.86 22.51 21.46 
 

Total 68.85004 33         

23.14 21.23 23.04 21.73 
        21.2 

 
21.2 20.84 

        21.28 
 

21.29 21.45 
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pH 
           9.18 8.77 9.2 9.19 

 
ANOVA 

      

8.79 8.7 8.38 8.93 
 

Source of 
Variation SS df MS F P-value F crit 

8.72 8.75 8.69 8.69 
 

Between Groups 0.039371 3 0.013124 0.273329 0.844138 2.922277 

8.59 8.76 8.85 8.84 
 

Within Groups 1.440432 30 0.048014 
   8.74 8.54 8.84 9.02 

        8.75 8.52 8.97 8.86 
 

Total 1.479803 33         

8.56 8.77 8.54 8.32 
        8.52 

 
8.55 8.48 

        8.81 
 

8.72 8.75 
        DO 

           13.42 9.49 13.13 12.69 
 

ANOVA 
      

12.51 8 12.01 11.57 
 

Source of 
Variation SS df MS F P-value F crit 

9.29 9.01 9.31 8.69 
 

Between Groups 3.730815 3 1.243605 0.317153 0.812855 2.922277 

8.28 13.33 8.75 7.76 
 

Within Groups 117.6346 30 3.921153 
   8.7 8.86 9.72 9.41 

        13.4 8.9 13.53 13.73 
 

Total 121.3654 33         

9.13 9.41 9.21 8.95 
        8.75 

 
9.04 8.35 

        9.43 
 

9.64 9.1 
        TDS 

           0.171 0.149 0.163 0.159 
 

ANOVA 
      

0.146 0.149 0.176 0.144 
 

Source of 
Variation SS df MS F P-value F crit 

0.152 0.152 0.153 0.147 
 

Between Groups 6.61E-05 3 2.2E-05 0.2284 0.87588 2.922277 

0.151 0.158 0.15 0.149 
 

Within Groups 0.002893 30 9.64E-05 
   0.15 0.151 0.147 0.139 

        0.158 0.15 0.144 0.161 
 

Total 0.002959 33         

0.147 0.148 0.141 0.179 
        0.147 

 
0.139 0.157 

        
0.144 

 
0.142 0.152 
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Table 4: Ipperwash Beach BTEX 2011 sampling results 

Collection Date Parameters Report Value Units RDL Receive Date 

16-Jul-11 

BTEX and F1 
Hydrocarbons     

Benzene 0 µg/L 0.20 28-Jul-11 

Toluene 2.0 µg/L 0.20 28-Jul-11 

Ethylbenzene 0.37 µg/L 0.20 28-Jul-11 

o-Xylene 0.59 µg/L 0.20 28-Jul-11 

p+m-Xylene 1.4 µg/L 0.40 28-Jul-11 

Total Xylenes 1.9 µg/L 0.40 28-Jul-11 

Surrogate Recovery (%) 
    

1,4-Difluorobenzene 97 % 
 

28-Jul-11 

4-Bromofluorobenzene 105 % 
 

28-Jul-11 

D10-Ethylbenzene 112 % 
 

28-Jul-11 

D4-1,2-Dichloroethane 107 % 
 

28-Jul-11 

30-Jul-11 

BTEX & F1 
Hydrocarbons     
Benzene 0 µg/L 0.20 11-Aug-11 
Toluene 1.3 µg/L 0.20 11-Aug-11 
Ethylbenzene 0.26 µg/L 0.20 11-Aug-11 
o-Xylene 0.27 µg/L 0.20 11-Aug-11 
p+m-Xylene 0.80 µg/L 0.40 11-Aug-11 
Total Xylenes 1.1 µg/L 0.40 11-Aug-11 
Surrogate Recovery (%) 

    
1,4-Difluorobenzene 99 % 

 
11-Aug-11 

4-Bromofluorobenzene 100 % 
 

11-Aug-11 
D10-Ethylbenzene 96 % 

 
11-Aug-11 

D4-1,2-Dichloroethane 103 % 
 

11-Aug-11 

20-Aug-11 

BTEX & F1 
Hydrocarbons     

Benzene 0 µg/L 0.20 31-Aug-11 

Toluene 0.69 µg/L 0.20 31-Aug-11 

Ethylbenzene 0 µg/L 0.20 31-Aug-11 

o-Xylene 0 µg/L 0.20 31-Aug-11 

p+m-Xylene 0.45 µg/L 0.40 31-Aug-11 

Total Xylenes 0.45 µg/L 0.40 31-Aug-11 

Surrogate Recovery (%) 
    

1,4-Difluorobenzene 104 % 
 

31-Aug-11 

4-Bromofluorobenzene 92 % 
 

31-Aug-11 

D10-Ethylbenzene 105 % 
 

31-Aug-11 

D4-1,2-Dichloroethane 96 % 
 

31-Aug-11 
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Table 5: Geometric means from Lambton 
County CHSD Beach monitoring at Ipperwash 
Beach, 2005-2011, bolded values exceed 
PWQO guidelines 
 

 
Date 

 Geometric Mean 
(CFU/100mL) 

48h 
rain(mm) 

30/05/2011 15 7.70 

06/06/2011 10 6.50 

13/06/2011 212 1.40 

16/06/2011 12 9.60 

20/06/2011 11 4.80 

27/06/2011 13 4.40 

04/07/2011 47 6.60 

11/07/2011 11 12.20 

18/07/2011 269 30.10 

21/07/2011 24 12.20 

27/07/2011 48 11.20 

02/08/2011 15 4.00 

09/08/2011 23 20.30 

16/08/2011 28 0.00 

23/08/2011 116 0.30 

25/08/2011 496 5.10 

29/08/2011 32 0.00 

31/05/2010 10 0.00 

07/06/2010 500 22.30 

10/06/2010 31 2.80 

14/06/2010 12 0.00 

21/06/2010 11 0.00 

28/06/2010 10 5.60 

05/07/2010 10 0.00 

12/07/2010 56 1.60 

19/07/2010 278 3.00 

22/07/2010 54 0.30 

26/07/2010 30 1.60 

03/08/2010 17 0.00 

09/08/2010 19 1.50 

17/08/2010 75 0.30 

24/08/2010 60 0.90 

30/08/2010 17 0.00 

01/06/2009 12 0.00 

08/06/2009 14 0.00 

15/06/2009 13 1.00 

22/06/2009 18 5.50 

29/06/2009 11 6.00 

06/07/2009 10 1.00 

13/07/2009 30 2.50 

20/07/2009 14 4.50 

27/07/2009 205 32.50 

30/07/2009 47 5.50 

04/08/2009 41 0.50 

10/08/2009 21 38.00 

17/08/2009 47 0.00 

24/08/2009 84 5.00 

31/08/2009 28 2.00 

02/06/2008 10 0.00 

09/06/2008 10 11.50 

16/06/2008 68 11.00 

23/06/2008 11 25.00 

02/07/2008 18 1.50 

07/07/2008 10 0.00 

14/07/2008 107 8.50 

17/07/2008 105 5.00 

21/07/2008 432 14.50 

24/07/2008 166 50.50 

28/07/2008 26 0.00 

05/08/2008 13 0.00 

11/08/2008 350 19.00 

14/08/2008 93 0.50 

18/08/2008 17 0.00 

25/08/2008 224 16.50 

28/08/2008 12 ND 

04/06/2007 10 23.20 

11/06/2007 10 0.00 

18/06/2007 10 5.50 

25/06/2007 10 0.00 

03/07/2007 10 0.00 

09/07/2007 25 0.00 

16/07/2007 13 1.60 

23/07/2007 11 0.90 

30/07/2007 12 0.00 

07/08/2007 500 95.20 

09/08/2007 54 72.40 

13/08/2007 237 2.20 

15/08/2007 228 0.00 

20/08/2007 271 24.60 

23/08/2007 101 1.60 

27/08/2007 13 0.80 

29/05/2006 10 0 

05/06/2006 10 8.6 

12/06/2006 10 0 

19/06/2006 21 8.6 

26/06/2006 19 0 

04/07/2006 12 5 

10/07/2006 157 12 

13/07/2006 18 28 

17/07/2006 10 0 

24/07/2006 11 0 

31/07/2006 15 6.2 

08/08/2006 256 0 

10/08/2006 28 0 

14/08/2006 24 0 

21/08/2006 60 5.2 

28/08/2006 58 28.2 

06/06/2005 142 8.4 

08/06/2005 10 0 

10/06/2005 10 0 

13/06/2005 14 7.8 

21/06/2005 10 0 

27/06/2005 10 0 

04/07/2005 11 0.6 

11/07/2005 23 0 

18/07/2005 37 6.2 

22/07/2005 124 0 

23/07/2005 119 0.2 

25/07/2005 191 13.2 

26/07/2005 442 15.8 

28/07/2005 172 0 

29/07/2005 64 0 

30/07/2005 45 0 

02/08/2005 38 0 

05/08/2005 375 1.9 

06/08/2005 36 0 

08/08/2005 18 0 

15/08/2005 32 0.2 

22/08/2005 187 2.8 

24/08/2005 64 0.8 

26/08/2005 7 0 

27/08/2005 4 22.2 
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Table 6: Septic records in former West Bosanquet, portion of lakefront Lambton Shores south of 
Kettle Point.  

  Records Vacant Land No Records Total % no record 

Lake Valley Grove           

Beach 18 4 2 20 10 

Birch 7 2 0 7 0 

Broadview 12 11 25 37 67.56757 

Franklin 4 0 1 5 20 

Huron View Ave 13 4 6 19 31.57895 

Lake Valley Grove 18 10 3 21 14.28571 

Oak 12 2 8 20 40 

Park 3 0 3 6 50 

Pioneer 1 1 1 2 50 

Proof 3 4 3 6 50 

Cliff 6 5 4 10 40 

Ravine 3 0 1 4 25 

Freeman 1 5 0 1 0 

Vance 14 23 0 14 0 

 Total     57 172 33.13953 

Cedarview Beach           

Marilyn 4 2 2 6 33.33333 

Keith 6 1 4 10 40 

Cedar Point 4 3 4 8 50 

Cedarview 10 1 24 34 70.58824 

 Total     34 58 58.62069 

Glendale Beach           

Glendale 10 2 9 19 47.36842 

Cole 6 0 6 12 50 

 Total     15 31 48.3871 

Lake View Haven Beach         

Lakeview Haven 0 0 1 1 100 

St Anthony 11 10 8 19 42.10526 

 Total     9 20 45 
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Table 7: Averaged results of weekly beach aesthetic survey, where 1 = abundant, 2 = present and 3 = 
absent.  

Category Description GLEN06 GLEN10 CEDR07 WIPP08 

Woody Debris Woody debris (in water) 3 2 2 2 

Wood debris (swash zone) 2 2 2 2 

Phragmites 1 1 1 2 

Algae Algae (swash zone) 1 1 2 2 

Algae (floating) 2 2 3 2 

Algae (filaments) 1 1 1 2 

Algae (Attached) 2 2 3 3 

Algae (Crusts/Slimes) 2 2 2 3 

Birds Avian Feces 3 3 2 3 

Gulls 3 3 2 2 

Geese 3 3 2 3 

Ducks 3 3 3 3 

Cormorants 2 2 3 3 

Note: GLEN06 = Glendale Beach Monitoring Site 06; Glendale Beach Monitoring Site 10; CEDR07 = Cedarview 
Beach Monitoring Site; WIPP08 = West Ipperwash Beach Monitoring Site 

 
Table 8:  Averaged results of weekly beach aesthetic survey, where numbers are amount present 
during the survey 

Category GLEN06 GLEN10 CEDR07 WIPP08 

Beach Users 3 10 2 20 
Vehicles (on shore) 2 0 0 20 
Vehicles (in water) 0 0 0 5 
Recreational boats 0 0 0 5 

Note: GLEN06 = Glendale Beach Monitoring Site 06; Glendale Beach Monitoring Site 10; CEDR07 = Cedarview 
Beach Monitoring Site; WIPP08 = West Ipperwash Beach Monitoring Site 
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Figure 1: Additional results of Lambton Shores beach user survey.   


