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3.0 STUDY AREA DESCRIPTION AND 

EXISTING CONDITIONS 

This chapter looks at existing environmental conditions and the natural and cultural heritage of 
Port Perry and the Lake Scugog watershed in general. For the purpose of this report, the 
information provided in sections 3.1, 3.2 and 3.3 came primarily from the review of existing 
documents with a majority of the information coming from the Lake Scugog Environmental 
Management Plan. 

3.1 PHYSIOGRAPHY AND HYDROLOGY 

3.1.1 PHYSIOGRAPHY 

The physiographic characteristics of the Port Perry area are the result of glacial activity during 
the Pleistocene Epoch (2.6 million to 12,000 years before present). The primary physiographic 
units represented in and around the Port Perry area are; the Oak Ridges Moraine located to 
the south the Peterborough Drumlin Field located north of the Moraine, west of Port Perry, and 
to the east of Lake Scugog toward Peterborough; and the Schomberg Clay Plain, which 
represents the Port Perry urban area and the areas around and to the north of Lake Scugog.   

The Oak Ridges Moraine to the south of Port Perry is roughly 225 meters above Lake Ontario 
and has a surface of sand overlaying lacustrine silts and clays.  The Oak Ridges Moraine is a 
significant geological feature and aquifer recharge area where many of the headwaters of local 
streams and rivers, including the Nonquon River and Osler Marsh, are located (Chapman & 
Putnam, 1984).  

Drumlin fields located close to the Moraine, such as those found within the Port Perry 
watersheds, are often covered by shallow layers of silt and fine sand deposited by wind. These 
layers on top of the glacial till vary in thickness from a third of a meter to in excess of 2 meters 
in depth.  

The Scugog and Port Perry urban area overlies the Schomberg Clay Plain and differs from the 
Drumlin fields to the west, having the appearance of a flat lake plain.  The Schomberg 
sediments are varved clays with layers from two to four or more inches thick.  The soils are 
well drained Schomberg silty clay loam, imperfectly drained Smithfield silty clay loam, and 
poorly drained Simcoe silty clay and silt loams (Chapman and Putnam, 1984)   

The tributaries that flow through the Port Perry Urban area drain the drift covered Drumlin 
Fields to the South West of Port Perry, and the Schomberg Clay plains adjacent to Lake 
Scugog.  These rivers flow in swampy valleys of low gradient.  The most dominant 
physiographic feature of greater Port Perry area is the low drainage gradient that is evident 
from the northern edge of the Drumlin Fields and the Oak Ridges Moraine, where the 
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Schomberg Clay Plain begins and continues all the way to Sturgeon Lake.  The fall from Lake 
Scugog to Sturgeon Lake is less than 2 meters, most of which is accounted for by the dam in 
Lindsay (Chapman and Putnam, 1984).  The low gradient and sluggish flow of the tributaries, 
combined with sand, silt and clay soil types, contribute to sediment deposition in Lake Scugog 
in the Port Perry area. 

Soil Characterization: 

The dominant soil types found in the Port Perry Urban Area (Figure 3.1) are Brighton sandy 
loam, Dundonald sandy loam, Granby sandy loam, Bondhead sandy loam, and Schomberg 
clay loam.  Sandy loam, loam, and clay loam all exhibit good drainage (Chapman and Putnam, 
1984).  These soil types are typical of glacial till plains and the rolling or topography of the 
region. 
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FIGURE 3.1 SOILS OF THE TOWN OF PORT PERRY     
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3.1.2 HYDROLOGY 

There are five primary watersheds within the town of Port Perry (see Figure 1.2).  Ultimately, 
all surface water runoff from Port Perry drains into Lake Scugog.  Most surface runoff is 
deposited into Lake Scugog in the vicinity of Port Perry, with the exception of the employment 
lands to the west of the residential portion of Port Perry.  These lands drain to the Nonquon 
River watershed, which empties into Lake Scugog approximately 10 km north along the 
shoreline of Lake Scugog.  Portions of the urban area draining to these watersheds are 
depicted in Figure 3.2. 

 

FIGURE 3.2 LAND AREAS DRAINING TO WATERSHED AREAS WITHIN PORT PERRY 

 

Lake Scugog Watershed 

The most prominent hydrological feature associated with Port Perry is Lake Scugog. The lake 
has a surface area of 68 km2 and an average depth of 1.4 m. The deepest area of the lake has 
a depth of 7.6 m and is located in the eastern part of the lake near the community of Caesarea. 
The lake volume is approximately 9.57x107 m3. Shoreline length of the lake is 175 km in total. 
Depth, area and volume of the lake are artificially maintained through the Lindsay Dam on the 
Scugog River, which was built more than 150 years ago. The average depth of the lake in the 
vicinity of Port Perry is approximately 1.4 m ranging from 0.6 m near shore to more than 2.5 m 
in the middle of the lake. 

Urban Drainage Areas (ha) by Watershed 

Nonquon River
390.6

Williams Creek
88.7

Cawker's Creek
402.4

Osler Marsh
120.5

Lake Scugog
366.1
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Seasonal water level fluctuations on the lake typically range between 20 and 50 cm and 
depend on the management of the Lindsay Dam by the Trent-Severn Waterway. Due to the 
consistent shallowness of the lake, it does not exhibit characteristics of seasonal thermal 
stratification.  

The Lake Scugog watershed can be divided into several subwatersheds. The Nonquon River 
as well, many small watercourses, such as Cawker’s Creek, and Williams Creek, empty into 
the lake (See Figure 1.2). As referred to in Figures 1.2 and 3.2, the Lake Scugog watershed 
refers to lands that directly run into Lake Scugog, separate from the subwatersheds described 
in more detail below.  Five stormwater management ponds discharge directly into the lake 
accounting for 73 ha of the total 366 ha of land. 

Nonquon River Watershed 

Flowing through the western portion of the urban area is a small tributary of the Nonquon 
River. The Nonquon River is the largest tributary of Lake Scugog and is approximately 35% of 
the total Lake Scugog watershed area. The Nonquon River headwaters are located in the Oak 
Ridges Moraine at an elevation of 304.8 metres above sea level (masl) in the Township of 
Scugog, flowing northward to Lake Scugog.  The majority of this watershed (80%) is located 
within the Peterborough Drumlin Field. Approximately 5% of this watershed lies within the 
ORM and 15% of the land area lies within the Schomberg Clay Plains.  West of Port Perry, the 
Nonquon River has a wide floodplain and low gradient. Based on the Urban Drainage Study, 
390.6 ha of the urban area drains to the Nonquon River, primarily from the industrial area and 
the lands surrounding the sewage lagoons. 

Cawkers Creek 

The Cawker’s Creek watershed covers an area of 1,260 ha. The watershed is long and narrow 
and characterized by gently rolling terrain (Proctor and Redfern, 1996).  Cawker’s Creek has a 
main channel length of 7.86 km and a total length of 12.55 km when taking into account all 
streams. The creek generally marks the western border of development in the urban area with 
the exception of the Nonquon Industrial Area, and drains into Lake Scugog northwest of the 
Canterbury Commons subdivision. The creek originates to the south of town and flows through 
agricultural land and a golf course before entering the Port Perry Urban boundary at King 
Street, west of Old Simcoe Road. The average channel slope is approximately 0.4% to 0.6% 
and is consistent throughout the creek’s entire length. According to the Port Perry Urban 
Drainage Study, 402.4 ha of land in the urban area drain into Cawkers Creek including 
discharge from three stormwater management ponds. From the headwaters to Highway 7A, 
the creek has been influenced by adjacent agricultural lands and it is obvious where portions of 
the creek have been re-aligned or straightened. Between Hwy 7A and Old Simcoe Road, the 
creek appears to be in a more natural state.  
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Williams Creek 

Williams Creek has a main channel of approximately 1.1 km and flows from south to north and 
flows into Lake Scugog, next to the Port Perry public boat launch. The main channel of the 
creek was originally longer, however due to development; the portion south of Scugog Street 
has been buried and now runs through a storm sewer system originating at the stormwater 
facility in the Victorian Village subdivision. The creek is heavily influenced by surrounding 
development and a significant portion of its length is underground. The above ground sections 
flow through private properties that often have little or no riparian vegetation. Based on the 
Port Perry Urban Drainage Study, roughly 88.7 ha of developed land drains into Williams 
Creek via the storm sewer network or through overland routes.  

 

3.2 AQUATIC RESOURCES 

Lake Scugog is an important aquatic ecosystem that has a significant influence on the lives of 
Port Perry residents. The purpose of this section is to highlight aquatic features (mainly aquatic 
plants and fish habitat) within the lake that are often regarded as high management priorities 
and to touch on some emerging issues that may affect them.  

3.2.1 AQUATIC PLANTS 

In Lake Scugog, aquatic plants (macrophytes) play an integral role in supporting aquatic life.   
Macrophytes provide important habitat (e.g., food, reproductive, cover) for fish, invertebrates 
and wildlife and also produce oxygen, consume nutrients and absorb contaminates, stabilize 
the lake bottom and lessen shoreline erosion. 

In Lake Scugog, aquatic plant growth is commonly perceived to be excessive. The lake can be 
classified as nutrient rich and conducive to increased aquatic plant and algal growth. This is 
due to a number of regional and local factors such as geology, physiography, climate and land 
use. In certain instances, excessive plant and algal growth in a lake can significantly reduce 
the amount of dissolved oxygen available for fish. This process can develop when large 
amounts of plant material decompose and oxygen-consuming microorganisms begin feeding 
on the decaying matter. This phenomenon can be accelerated by the formation of a thick layer 
of ice, preventing air to water oxygen exchange, as well as during periods of high water 
temperatures.   

In many areas of the lake, increased macrophyte coverage results from the dispersal of 
Eurasian water milfoil, a non-native species. Eurasian water milfoil is an aggressive, 
submerged aquatic plant native to Europe, Asia and North Africa that has become one of the 
most widely distributed non-native aquatic plant species throughout North America. Areas of 
extensive milfoil growth consist of thick, dense beds of aquatic vegetation that can seriously 
impair the recreational uses of the lake, including swimming, boating and aesthetics. As a 
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result, landowners and outdoor event operators often feel it necessary to actively reduce these 
aquatic plants in certain locations. Several site-specific plant control strategies exist including 
chemical (e.g., herbicide application), physical (e.g., harvesting equipment) and biological 
(e.g., milfoil weevil introduction). Some plant removal techniques have the potential to severely 
impact aquatic communities as most of the fishes in Lake Scugog rely, either directly or 
indirectly, on macrophytes to realize their life processes. Depending on the location, type and 
scale of control desired, work approval would likely be required from one or more approval 
agencies (i.e., DFO, TSW, MOE and/or Kawartha Conservation).   

3.2.2 FISHERIES 

Fish habitat is defined as “spawning grounds and nursery, rearing, food supply and migration 
areas on which fish depend directly or indirectly to carry out their life processes”. The Lake 
Scugog watershed provides all of these habitat features, which are important for supporting 
and maintaining healthy, naturally reproducing fish populations. 

Fish species are an important ecological link in the food web and are also important indicators 
of water quality and ecosystem health. They serve as food for other fish, birds, reptiles and 
mammals, including humans. Water pollution threatens fish, and a fish kill or the 
disappearance of fish from a stream can alert people to water pollution concerns.  

One of the most central organizing features of aquatic communities is water temperature.  In 
streams and lakes, thermal habitat is influenced by a number of factors including: air 
temperature, precipitation, topography, latitude, land use, vegetation coverage, water depth, 
geology and soils. The fish community in Lake Scugog near Port Perry is similar to other 
Kawartha Lakes and is characterized by warm water fish species supported by natural 
reproduction (Kawartha Conservation, 2004). Warm water species (e.g., bass, muskellunge, 
walleye and common carp) occupy the entire lake as well as most sections of its tributaries. 
There are no coldwater fish species in the lake or any of the tributaries flowing through the Port 
Perry urban area.  

3.2.3 EMERGING ISSUES 

In order to maintain healthy aquatic ecosystems, resource managers must identify emerging 
threats and develop strategies to buffer any negative change. Most of the emerging threats 
and stresses identified as harmful to freshwater lakes in Ontario also apply to Lake Scugog 
and watercourses around Port Perry.  

What takes place on land is often mirrored in the water. For example, a river or stream flowing 
through an agricultural area can pick up fertilizer, manure, and pesticides. Runoff passing 
through the Port Perry urban area gathers fertilizers that run off lawns, sediments from 
construction sites, and runoff from impervious surfaces like parking lots. Biological 
communities live in the receiving waters and as such their health and survival reflects the 
integrated effect of chemical, physical and biological influences exhibited by urban land use.   
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Much of the natural shoreline around Lake Scugog has been altered in some way from its 
original state by single dwelling developments or for waterfront access. Healthy riparian zones 
provide multiple benefits in terms of watershed health and ecology diversity, in addition to 
improving water quality. The lack of natural riparian areas often results in a reduced ability for 
natural nutrient and contaminant filtration, increased shoreline erosion, and loss of suitable 
aquatic habitat. 

Invasive species are considered to be among the most severe agents of aquatic habitat 
alteration and degradation. Invasive species often work in conjunction with other stresses such 
as water quality impairment to degrade the health of aquatic environments.  For instance, 
invasive species are commonly introduced into stormwater management ponds in urban areas 
by people, and have the ability to transfer into natural systems. Once established, they can be 
extremely difficult to eliminate.  

3.3 WATER QUALITY 

Water quality can be defined as an integrated index of chemical, physical and microbiological 
characteristics of natural water. Water quality is a function of natural processes and 
anthropogenic impacts.  Anthropogenic influences on the quality of natural waters may 
severely damage environmental health of the aquatic systems and generally come from 
various sources. These include point sources of pollution such as municipal and industrial 
wastewater discharges, ruptured underground storage tanks, septic tanks and landfills. Non-
point pollution may also heavily impact water quality, referring to diffuse sources such as 
agricultural drainage, urban runoff, land clearing and field application of waste.  

The main objective of the water quality data analysis is to convert water quality observations 
into information for educational purposes and for effective decision-making by various levels of 
government that eventually will promote the development of programs and plans aimed to 
rehabilitate disturbed environmental systems. Water quality data collected for this plan is 
provided in Appendix C. 

3.3.1 DESCRIPTION OF PARAMETERS 

 Total Phosphorus: 
Phosphorus is a key nutrient in the growth of aquatic plants. 1 kg of phosphorus can 
contribute to the growth of 500 kg of aquatic plants. As such, an excessive amount of 
this nutrient is a significant cause of eutrophication. Phosphorus can enter the 
stormwater network as a result of fertilizer application, erosion, sediments, animal 
waste, soap products and improperly stored hazardous waste. 
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 Total Nitrogen:  
Total nitrogen includes both inorganic forms of nitrogen: ammonia (NH3), nitrites (NO2

-) 
and nitrates (NO3

-) and organic forms: total Kjeldahl nitrogen (TKN) less ammonia. The 
nitrite values are usually combined with the nitrate concentrations, as a nitrite-ion is the 
transitional form of nitrogen from ammonia to nitrate-ion and eventually all nitrites in 
lake or river water will be transformed into nitrates in a very short time. As well, nitrites 
are usually present in surface water in very small concentrations, mainly in the range of 
1-10 micrograms. The combined concentrations of nitrates and nitrites are usually 
called total nitrate and consist typically of 98.0-99.9% of nitrates and 0.1-2.0% of 
nitrites. Total Kjeldahl nitrogen is a measure of total organic nitrogen plus total ammonia 
and in some cases may be evidence of fresh organic pollution in a water object or may 
demonstrate amount of phytoplankton development in the water. Like phosphorus, 
nitrogen contributes to the growth of aquatic plants. 

 Total Suspended Sediment: 
Suspended sediment refers to any solids that are suspended within the water column. 
They are more prevalent in turbulent or fast moving water due to its increased ability to 
transport material. As such, suspended sediment tends to settle in water with lower 
velocities. In the case of stormwater runoff, suspended sediment primarily consists of 
leaf and litter debris, sand from road de-icing and sand and earth resulting from erosion 
or construction activities. These sediments are flushed into the stormwater network 
during precipitation or snow melt where they eventually enter and settle in lakes or other 
water bodies, or remain trapped in the stormwater network at the bottom of catch 
basins, ditches and other infrastructure. Sediment can be harmful as other chemical 
pollutants such as phosphorus and trace metals can bind to sediment particles. 
Additionally when sediment settles, it can cause problems in aquatic ecosystems as 
water bodies become shallower and fish and vegetation habitat is altered or destroyed. 

 Metals: 
In terms of water quality, metals are located within the water column as a result of 
natural or anthropogenic processes. In higher concentrations, metals, such as 
aluminum, copper, lead, zinc are toxic for aquatic organisms and humans. Metals can 
enter the stormwater network through erosion, industrial activities and as a result of 
residue from the operation of motor vehicles. 

 
 Artificial organic and inorganic pollutants: 

Artificial organic and inorganic pollutants are a substantial threat to the health of aquatic 
ecosystems. Most of them are extremely toxic and dangerous to aquatic life as well as to 
human health if these contaminants reach drinking water sources. In many Canadian 
rivers and lakes, contaminated sediments are a widespread and serious problem. A 
number of compounds being investigated are very persistent, such as the 
organochlorinated pesticides (OCPs), polychlorinated biphenyls (PCBs) and some trace 
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metals, which may have been released into the environment years ago but continue to 
linger in the environment.  

3.3.2 TRIBUTARIES 

All watercourses flowing through the Port Perry urban area are under heavy pressure from 
human activities. As a result, streams usually have high conductivity, elevated levels of major 
ions (especially chloride, sodium and calcium), and very high concentrations of total 
phosphorus and nitrogen. Owing to the nature of physiography in the area, hardness is also 
high.   

Results of water quality monitoring conducted under the Lake Scugog Environmental 
Management Plan have revealed several areas of concern in Cawker’s Creek and the 
Nonquon River watersheds. Cawker’s Creek exhibits extremely high phosphorus and nitrogen 
concentrations. The Nonquon River also shows evidence of eutrophication as a result of high 
nutrient levels.  

William’s Creek is an interesting example as the watershed is entirely urbanized.  Water quality 
data for William’s Creek were collected in 2007 as part of the Port Perry nutrient study. Total 
phosphorus concentrations in water of William’s Creek consistently exceeded the PWQO limit 
(30 µg/L). Average TP concentration during the period of observation was 251 µg/L with a 
median of 142 µg/L. During the study, phosphorus concentration reached as high as 1,650 
µg/L in November of 2007. The minimum concentration was 32 µg/L, recorded in June of 
2007. As expected, the highest phosphorus levels have been observed after rain events when 
stormwater runoff is moving through the creek.   

Total nitrogen and nitrate concentrations in the water of William’s Creek have been 
considerably elevated as well. The maximum TN concentration was detected in November of 
2007 and was as high as 5.89 mg/L, while maximum NO3

- concentration was 2.57 mg/L in 
January of 2007. An analysis of collected data has shown that 76% nitrate concentrations 
exceeded 1.00 mg/L, which is often considered as the eutrophication benchmark (CAST, 
1992). The average TN and NO3

- concentrations for the period of observation were 2.85 mg/L 
and 1.44 mg/L respectively. 

3.3.3 LAKE WATER QUALITY 

Overall, Lake Scugog, based on the density of the aquatic vegetation and Secchi disk depth 
readings, can be characterized as a eutrophic water body. However, according to phosphorus 
levels in recent years, the lake can be placed into a mesotrophic category.  According to the 
Canadian Council of Ministers of the Environment (CCME) classification, a lake can be defined 
as a mesotrophic water body if it has total phosphorus concentrations less than 20 µg/L 
(CCME, 2007). During the 2007 and 2008 monitoring seasons, phosphorus concentrations in 
Lake Scugog were below this limit.  
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Lake Scugog can be divided into two distinct sections: the western basin and the eastern 
basin. These two parts of the lake have very different features and hydrochemical regimes. 
These were determined by different water depths and, consequently, the amount of water, and 
abiotic anthropogenic factors including the urban area of Port Perry and a large influx of 
nutrients from the Nonquon River flowing into the western basin of the lake. Consequently, the 
western section of the lake is more eutrophic, consistently has higher phosphorus and nitrogen 
concentrations, and has remarkably more aquatic vegetation compared to the deep-water 
eastern basin. The shallowness of the western section and the considerable load of 
phosphorus, nitrogen and suspended sediments from the Port Perry urban area contribute to 
this condition. From the Port Perry urban area alone, approximately 630 kg of phosphorus and 
6,480 kg of nitrogen enters the lake each year. Additionally, 250 kg of phosphorus and 12,900 
kg of nitrogen enters the lake through Cawker’s Creek flow.  

Mean phosphorus concentrations at all three monitoring stations in the western basin (see 
Figure 3.3), namely Port Perry, the Nonquon River mouth and Gilson’s Point, before 2007, 
were typically above the Provincial Water Quality Objective (PWQO) for lakes, which is set at 
20 µg/L. In 2007, phosphorus levels dropped below the PWQO at all monitoring locations 
except Port Perry as can be seen in Figure 3.4. This tendency continued in 2008 when 
average TP concentrations in water of all monitoring stations in the western part of the lake 
reached their historical minimum. The average phosphorus concentration was 14.5 µg/L at 
Gilson’s Point, 15.8 µg/L near the Nonquon River mouth and 17.3 µg/L in the vicinity of Port 
Perry. Throughout the summer period of 2007, the total phosphorus levels fluctuated from as 
low as 10 µg/L in the beginning of June to as high as 34 µg/L in the beginning of September. In 
2008, the highest detected TP level was 23 µg/L recorded in the beginning of July in water at 
the Port Perry station. Total phosphorus levels are usually higher in the middle of summer 
(July- August).  

Total nitrogen concentrations show the same decreasing trend in recent years as can be seen 
in Figure 3.3. In 2007, total nitrogen (TN) levels in the western basin of the lake ranged from 
0.6 mg/L in June to as high as 1.00 mg/L in September. In 2008, nitrogen concentrations were 
lower, ranging from 0.59 mg/L to 0.92 mg/L. In the majority of cases, organic nitrogen 
constitutes most of the total nitrogen amount in the lake water ranging from 78% of TN in May 
to 99% during the summer and early autumn. Nitrate levels tend to be higher in the winter and 
early spring.  The highest nitrate concentrations were between a low of 0.37 mg/L to a high of 
2.55 mg/L detected in February of 2006. As well, slightly elevated nitrate levels (0.11-0.28 
mg/L) are usually present in May although they are far below the Canadian Water Quality 
Guideline for the Protection of Aquatic Life (2.93 mg/L). For the remainder of summer and 
autumn, nitrate concentrations are typically under a laboratory detection limit (0.008-0.01 
mg/L).  
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FIGURE 3.3: LAKE SCUGOG SAMPLING STATIONS 
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Average Phosphorous Concentrations in Lake Scugog 2004-2008 

 

 

Average Nitrogen Concentrations in Lake Scugog 2004-2008 

 

 

FIGURE 3.4: AVERAGE NITROGEN AND PHOSPHORUS CONCENTRATIONS IN LAKE SCUGOG 2004-2008 
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3.3.4 LAKE SEDIMENT QUALITY 

As anthropogenic impacts on the Lake Scugog watershed increase, it is probable that metals 
and other toxic pollutants can accumulate in lake sediments. Their concentrations may 
increase to unacceptable levels and sediments may serve as a contaminant reservoir and 
source of pollution. Contaminated sediments can significantly impact the benthic environment 
and, as a result of bioaccumulation by benthics, some contaminants can work their way up the 
food chain. 

Within the framework of the LSEMP, Kawartha Conservation initiated a sediment sampling 
program, which was aimed at studying possible contamination of bottom sediments in Lake 
Scugog in the vicinity of Port Perry. This study evaluated the condition of sediments with 
regard to the presence of selected organic and inorganic contaminants. Sediment samples 
were collected from 13 monitoring stations dispersed throughout the Port Perry Bay and 
Rowing Club Bay as can be seen in Figure 3.5. Sampling was conducted over a two-day 
period in June of 2007. 

The positive finding is that no OCPs, PCBs, benzene, toluene, ethylbenzene and xylene 
(BTEX) have been detected in sediment samples from any monitoring station.  

Polycyclic aromatic hydrocarbons (PAHs) have been detected in 13 of 15 samples, and in 
eight samples, at least one PAH compound exceeded the corresponding guideline. These 
compounds are known to be toxic to organisms, and are linked to carcinogenic effects. The 
highest concentration of total PAHs was detected in the sediment sample collected from SD1 
station (13,163 µg/kg), located closest to the stormwater outlet. Concentrations of total PAHs 
at SD1 were approximately nineteen times higher than the next highest measured 
concentration found at SD4 (683 µg/kg), located in close proximity to another smaller culvert. 
Moreover, ten individual PAH parameters have been detected in the sample collected from 
station SD1 and all of these exceeded the corresponding guideline. 

Petroleum Hydrocarbons (PHCs) have been detected in all sediment samples but only at 
station SD1 have they exceeded the corresponding guideline.  Similar to PAHs, PHCs and the 
next set of parameters involving metals can degrade environmental quality and impact human 
health. 

Metals have been detected in the majority of samples and in 13 sediment samples one or 
more metals exceeded the related guideline. Lead (Pb) was the prevailing parameter among 
this group of contaminants. It has been detected above the Ontario Sediment Quality 
Guidelines (OSeQGs) limit in samples from twelve stations. Especially high lead 
concentrations were found in sediments from stations SD12, SD11 and SD7. At station SD12, 
elevated concentrations of cadmium (Cd), copper (Cu), zinc (Zn) and PAHs also have been 
detected.  At station SD7, in addition to lead, levels of cadmium, mercury, copper and  
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FIGURE 3.5: SEDIMENT SAMPLING SITES 
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phenanthrene exceeded corresponding guidelines. This station is located in close proximity to 
the pier, which is frequently used by private boats and the local cruise ship. 

As well, sediment samples have been analyzed for TP, TKN, and total organic carbon (TOC). 
Most sediments have shown very high concentrations of phosphorus. The average 
phosphorus concentration in sediments from the southwestern portion of Lake Scugog is 948 
mg/kg. Fortunately, most of that phosphorus amount is bound to sediment particles and is not 
available for consumption by aquatic plants when water is saturated with dissolved oxygen.  

However, when an oxygen deficit occurs and pH values decline, the process of phosphorus 
desorption and, consequently, internal loading from sediments can be initiated. As well, 
reducing conditions at the water-sediment interface can lead to the mineral dissolution of iron-
phosphorus, manganese-phosphorus and aluminum-iron-phosphorus minerals present in 
sediments. This produces elevated concentrations of both phosphorus and the above-
mentioned metals in the bottom layer of water. The issue of possible internal loading of 
phosphorus and metals requires additional studies in the future. 

 

3.3.5 URBAN STORMWATER QUALITY 

Stormwater quality data was collected using an automatic sampler located at the sewer outlet 
in Baagwating pond from May until December of 2009. For the purpose of this project, samples 
were taken when water levels at the sewer outlet rose to an earlier determined level thus 
initiating automatic sampling activity required during a rain event. Collected samples were 
analyzed for total nitrogen, total phosphorus, total suspended sediments and total metals. In 
total, 65 samples were collected during 23 storm events over the monitoring period (See 
Appendix C for water quality results and Appendix D for water quantity results). 

When looking at water level data, key points of the rain event and corresponding samples can 
be selected for analysis. For the purpose of this project, samples were taken at the first flush, 
at the point of highest concentrations of runoff contaminants and at the end of the rain event. 
The water level graph and corresponding samples for September 28, 2009 can be seen in 
Figure 3.6. 

During the observation period, all samples had total phosphorus concentrations above the 
PWQO established at 0.03 mg/L for rivers. Concentrations during this period ranged from 
0.041 mg/L to 0.705 mg/L. Obtained results indicate that phosphorus concentrations in urban 
runoff are at their highest during the initial stages of a rain storm in the first flush, with a 
gradual decreasing trend as the storm continues, even during periods of increased discharge. 
During the monitoring period, the average TP concentration in urban runoff was 0.282 mg/L, 
while in water of the first flush it was 0.439 mg/L (Table 3.1). 
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Stormwater Sampling on September 28, 2009
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FIGURE 3.6: EXAMPLE OF AUTOSAMPLER SAMPLING DURING A STORM EVENT 

 

Table 3.1. Concentration of Selected Contaminants in Stormwater of Port Perry 
Sampling 
Criteria 

Total 
Phosphorous 

mg/L 

Total 
Nitrogen, 

mg/L 

Total 
Suspended 

Solids, 
mg/L 

Aluminum, 
mg/L 

Copper, 
µg/L 

Lead, 
µg/L 

Zinc, 
µg/L 

Metals 
as total, 

mg/L 

First flush 
average 0.439 2.85 456 3.400 27.1 23.4 143.6 7.39 

Peak/main flow 
average 0.266 1.88 200 1.973 15.2 11.2 74.5 4.37 

Ending flow 
average 0.163 1.01 75 0.956 7.1 4.7 31.7 2.23 

Total average 0.282 1.90 213 1.909 14.8 11.6 74.3 4.24 

Corresponding 
PWQO or 
CWQG 

0.03 -- 30 0.100 5.0 5.0 20.0 -- 

 

Total nitrogen concentrations in stormwater runoff ranged from 0.45 to 5.53 mg/L. Like 
phosphorus, the highest total nitrogen concentrations were recorded during the first flush with 
a gradual decrease in concentrations as the rain continued. Samples taken closer to the end of 
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 the event had concentrations roughly 50% of the first flush levels. From May to December, the 
average concentration of total nitrogen was 1.90 mg/L 

Total suspended solids concentrations ranged from 20 mg/L to 828 mg/L with an average 
concentration of 213 mg/L. The highest concentrations were recorded at the beginning of the 
precipitation events with a noticeable decreasing trend throughout the event. On average, 
samples taken during the initial flush had concentrations six times higher than those taken at 
the end of the storm event  

The average concentration of the total sum of trace metals in urban runoff was 4.24 mg/L. 
Among metals of interest, aluminum and iron had the highest concentrations (Table 3.2). 
Recorded concentrations of copper, lead and zinc are usually far above the corresponding 
guideline (See Tables 3.1 and 3.2). The highest concentrations for all parameters were 
recorded at the beginning of rain events. As a result of stormwater contamination, a 
considerable load of various metals is entering the lake along with TSS, phosphorus and 
nitrogen.  

Table 3.2. Results of Statistical Analysis of Several Contaminants in Port Perry 
Stormwater 

Parameter Min 25-% Median 75-% Max PWQO or 
CWQG 

Al, ug/L 85.4 704.5 1530 2520 7980 100 

Cd, ug/L 0 0.1 0.1 0.2 1.5 0.5 

Cr, ug/L 1 6 9 11 27 8.9 

Co, ug/L 0.1 0.6 1.1 1.7 4.4 0.9 

Cu, ug/L 3.1 7.4 11.1 20.5 39.7 5 

Fe, ug/L 120 1055 2000 3410 9020 300 

Ni, ug/L 0.7 2.1 3.1 5.6 11.6 25 

Pb, ug/L 0.9 4.9 7.6 15.5 40.1 5 

V, ug/L 0.7 2.6 4.1 6.3 16.9 6 

Zn, ug/L 7 30 56 98 234 20 

TP, ug/L 41 176 260 375 705 30 

TN, mg/L 0.45 1.01 1.61 2.49 5.53 --- 

TSS, mg/L 20 81 124 281 828 30 

Note: Highlighted cells are over the recommended guideline 
 

Figure 3.7 displays an example of trends in contaminant concentrations during a rain event on 
September 28th, 2009. Water level (m) represents the change of water level at the storm 
sewer outlet as a result of rainfall intensity. 
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Contaminant Concentrations During September 28th Rain Event

0

1

2

3

4
5

6

7

8

9

8:
30

8:
40

8:
50

9:
00

9:
10

9:
20

9:
30

9:
40

9:
50

10
:0

0

10
:1

0

10
:2

0

10
:3

0

10
:4

0

10
:5

0

11
:0

0

11
:1

0

11
:2

0

11
:3

0

11
:4

0

11
:5

0

12
:0

0

12
:1

0

12
:2

0

Time

co
nc

en
tra

tio
n 

(m
g/

L)

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

w
at

er
 le

ve
l (

m
)

TSS Concentrations During September 28th Rain Event
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FIGURE 3.7: EXAMPLE OF CONTAMINANT CONCENTRATIONS DURING A RAIN EVENT 
 

 

3.4 SOCIAL CHARACTERIZATION  
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The settlement of Port Perry was heavily influenced by the opportunities presented by Lake 
Scugog as a mode of transportation.  When looking at settlement patterns one must go back to 
the years 1828-1830 when the dam in Lindsay was constructed by William Purdy.  The effect 
of the dam was to increase the depth of the lake and expand the shoreline inland.  “At the time 
these Townships were surveyed, the whole of what now constitutes the southern portion of 
Lake Scugog was dry land.” (Monteith, 1859).   In 1844 Peter Perry of Whitby saw the area as 
an excellent site for a village, “where mills and stores might be erected, and to which might be 
easily conveyed the available lumber of the back country.” (Monteith, 1859)  The town 
continued to grow and expand based on business and trade that was influenced by nearby 
Oshawa and surrounding agriculture that utilized Port Perry as a transportation hub with roads, 
rails and steamboat facilities being located there.   

Port Perry has continued its growth into the twenty first century based on the proximity and 
dependence on the lake for economic development.  Early settlement and continued 
expansion of the town of Port Perry along a changing shoreline has occurred over time.  The 
current population of Scugog Township is 21,439 with roughly 9,500 persons residing in the 
Port Perry urban area.  The population of Scugog Township grew steadily at a rate of 253 
persons per year between 2001 and 2006.  A significant trend in population growth in the 
Township is the steady increase in the number of urban dwellings.  In 1995, 38.2% of the 
population was made up of urban dwellings, increasing to 42.1% by 2002 (Meridian, 2007).  
The Township of Scugog has accounted for this growth in their Official Plan and has projected 
a growth rate of 110 dwellings per year to the year 2031, primarily in urban areas (Township of 
Scugog, 2009).  

As with most historic development, the urban drainage network was developed in response to 
urban expansion.  As a result, there are opportunities to plan the storm sewer network such 
that it can more efficiently and effectively deal with overland runoff. 
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3.5 NATURAL HERITAGE 

Lake Scugog was created by human processes, the creation of the dam in Lindsay flooding 
what was once a marsh.  The result is a lake that is shallow with a thick layer of sediment on 
the bottom.  The area to the south of Lake Scugog continues in this natural state as the Osler 
Marsh.  Forests were once abundant throughout the Lake Scugog watershed; however, the 
dominant land use since the 1800’s has shifted to agriculture, with only small areas of forest 
remaining. 

Natural heritage features within the Port Perry urban area are limited amidst the existing 1368 
hectares of developed areas.  The total amount of natural space remaining in the urban area is    
279 ha or 20%, of which 137 ha (10%) is wetland, 92 ha (7%) meadow and 49 ha (4%) forest 
(Figure 3.8). Valley areas associated with to Cawker’s Creek stands out as the main terrestrial 
natural heritage feature with land adjacent to the creek being comprised of mainly forest and 
meadow.  There remain two wetland areas within Port Perry; a portion of the 2,700 hectare 
Provincially Significant Osler Marsh (the largest in the Scugog watershed) and the 21.4 
hectare Port Perry North wetland that Cawker’s Creek drains into before entering Lake 
Scugog. There are also some remnant wetland areas in and adjacent to the Nonquon 
Industrial Area.  The Osler marsh provides important breeding and migratory habitat for 
waterfowl (Hanna, 1984) as well as habitat for fish, supporting the vibrant sport fishing industry 
of Lake Scugog.  

Although not a Provincially Significant Wetland, the Port Perry North Marsh provides biological 
attenuation of heavy metals and nutrients, and traps suspended solids and sediments.  These 
wetlands potentially act as a significant water quality control for Lake Scugog as well as 
providing spawning habitat for fish and nesting habitat for birds (Proctor and Redfern, 1996).  

The Cawker’s Creek natural areas provide linkages to sections of the greenbelt to the west of 
Port Perry, which contains large areas of forest, wetland and the Nonquon River watershed.  
The natural areas around Cawker’s creek also provide permeable surfaces for water infiltration 
and ground water recharge. 
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FIGURE 3.8: NATURAL HERITAGE FEATURES 
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3.6 MUNICIPAL STORMWATER INFRASTRUCTURE 

The stormwater infrastructure that was considered in this plan includes the storm sewer 
system - ditches and swales, oil grit separators, catch basins, maintenance holes, culverts and 
stormwater management facilities.  

This study draws from the conceptual stormwater drainage network and works to enhance the 
information contained in the Port Perry Urban Drainage Study (2009) (Figure 3.9).  Wherever 
possible, as-built drawings, engineered plans and field work were utilized to refine the 
locations and flow gradients for the stormwater infrastructure.  As-built drawings are critical for 
an accurate understanding of the urban stormwater network as they are a true reflection of 
development after they are constructed.  These drawings, as well as engineered plans do not 
exist for the majority of the Town of Port Perry, therefore, much of the refined information relies 
on field observations.  Figure 3.10 illustrates the general extent of the storm sewer 
infrastructure that was included as part of this plan.  Figure 3.11 illustrates how as-built 
drawings can influence the understanding of the drainage network.  This figure identifies the 
difference between the conceptual understanding of the drainage network and the as-built 
drawings obtained from an investigation of the connections in the sewer network. 

Storm sewers in Port Perry are maintained by the Scugog Township Public Works Department. 
An exception to this are the sewers on Simcoe Street and Scugog Street which are regional 
and provincial roads respectively and thus under the jurisdiction of Durham Region and the 
Province of Ontario.  

Stormwater management facilities provide important roles in water quality and water quantity 
control from developed areas.  Approximately 16% (220 ha) of land in the urban area drains to 
these facilities.  Stormwater management facilities on municipal property are maintained by the 
Township’s Public Works Department. Other facilities located on private property are the 
responsibility of the property owners. Figure 3.12 illustrates the locations of the stormwater 
management facilities.  Details of the stormwater management facilities can be seen in Table 
3.3. 

Undeveloped portions of the town will require stormwater facilities as the area is developed.  
Several watershed studies have identified locations for future stormwater management ponds 
within the urban area.  These are discussed further in following sections. 
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FIGURE 3.9: STORM SEWER NETWORKS AND WATERSHED DRAINAGE 
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FIGURE 3.10: STORM SEWER NETWORKS AND INFRASTRUCTURE  
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FIGURE 3.11: COMPARISON OF CONCEPTUAL VS AS-BUILT UNDERSTANDING OF STORM SEWER NETWORK FOR HIGH PRIORITY AREAS IN PORT 
PERRY 
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FIGURE 3.12: STORMWATER MANAGEMENT FACILITIES 
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Table 3.3: Stormwater Facility Details 

ID Facility Name Type 
Drainage 

Area 
(Ha) 

% 
Imper-
vious 

Year of 
Construction Assumed 

1 Honey Harbour Estates. (north pond) wet pond 15.6 28% 2002 yes 
2 Honey Harbour Estates (south pond) dry pond 9.3 29% 1994 yes 
3 Canterbury Commons (north) wet pond 12.3 - 1997 yes 
4 Canterbury Commons (south) wet pond 7.9 43% 1995 yes 
5 Ravines of Cawker's Creek wet pond 37.0 55% 2004 yes 
6 Baagwating Park Storm Channel ditch 18.9 48% 2003 yes 
7 Canadian Tire wetland 6.4 85% 2004 private 
8 Victorian Village wetland 38.1 35% 1994 yes 
9 Perryview Estates (quality) wet pond 28.3 42% 1998 yes 

10 Perryview Estates (quantity) 
on-line dry 
pond 28.3 42% 1998 yes 

11 Georgian Woods wetland 15.1 35% 2000 yes 
12 Georgian Woods 0% swale 18.6 35% N/A N/A 
13 Mitchell Industrial (Easy St)  12.2 60% 2000 no 
14 Mitchell Industrial (Easy St) fire pond - - N/A private 
15 Reach Industrial (Adamson Systems)     private 
16 Durham Police Sta. (rear) dry pond   2000 private 
17 Durham Police Sta. (front) dry pond   2000 private 
18 Reach Industrial (Taylor)         private 

Note: Items identified in shaded bold are maintained by the Township of Scugog 
 There are many more, smaller private ponds in the Port Perry area 


