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1.0 Introduction 
 

1.1 Conservation Halton Long Term Environmental Monitoring Program 

 

Conservation Halton’s Long Term Environmental Monitoring Program (LEMP) was developed 

in 2005 to assess the long term health of the Conservation Halton watershed.  The results of the 

program will help guide environmental protection efforts to ensure that the watershed’s health 

will be maintained or enhanced while meeting the current and future needs of local communities, 

as outlined in Conservation Halton’s 2009-2013 Strategic Plan, Towards a Healthy Watershed 

(Conservation Halton 2009). The Long Term Environmental Monitoring Program also supports 

many of the themes within the strategic plan including the following objectives: 

 

1.1  Create and implement programs to support a healthy watershed 

1.2  Develop, enhance and sustain a natural heritage system for the watershed 

1.4  Grow, maintain and manage healthy forests and green spaces in the  watershed 

1.6  Integrate environmental planning with community growth based on an environment -      

first approach 

1.7  Foster strong relationships with partner municipalities, other orders of government, 

non-government organizations, and private organizations (Conservation Halton 

2009) 

  

In addition to supporting the strategic plan the objectives of the Long Term Environmental 

Monitoring Program include the following: 

 

• Monitor indicators of watershed health over a number of years to determine change (if 

any) in the health of the watershed. 

• Incorporate established and scientifically based monitoring protocols that are compatible 

with agencies throughout the province. 

• Partner with individuals and agencies monitoring throughout the Conservation Halton 

watershed to build a strong monitoring network. 

• Engage the community in monitoring activities to educate and promote the wise use of 

our natural resources. 

• Provide stakeholders with the necessary information to make wise management 

decisions. 

• Provide management recommendations based on data collected via scientifically sound 

methods and statistically valid data analysis. 

 

The monitoring program covers the entire Conservation Halton jurisdiction including the major 

watersheds of Grindstone Creek, Bronte Creek and Sixteen Mile Creek as well as fourteen 

smaller watersheds. It focuses on both the aquatic and terrestrial ecosystems using biological 

indicators of watershed health.  These site specific biological indicators/monitoring programs 

include the fish community, benthic community, channel morphology, surface water quality, 

groundwater quality, vegetation and forest health, marsh monitoring, forest bird monitoring and 

forest pest monitoring. Landscape level assessment using orthophotography has been initiated in 

an attempt to capture large-scale changes to a given watershed.  Due to the time commitment 
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involved in digitizing the landscape, this monitoring will be done over a longer time frame and 

will not be included in annual reports. 

Data collection protocols used in collecting data presented in the LEMP include: 

 

Fish Community:  Ontario Stream Assessment Protocol 

Benthic Community:   Ontario Benthos Biomonitoring Network Protocol 

Channel Morphology:  Ontario Stream Assessment Protocol 

Surface Water Quality:  Provincial Water Quality Monitoring Network  

Groundwater Quality:  Provincial Groundwater Monitoring Network 

Forest Community:   Ecological Land Classification  

Forest Community:   Ecological Monitoring and Assessment Network 

Marsh Monitoring:   Bird Studies Canada Marsh Monitoring Program 

Bird Monitoring:  Forest Bird Monitoring Program 

Forest Pest Monitoring:  Modified Kaladar Plot and pheromone trapping 

 

 

1.2 Supplementary Monitoring  

 

In addition to monitoring undertaken as part of the Long Term Environmental Monitoring 

Program, Conservation Halton staff also completed additional monitoring in support of 

rehabilitation projects, planning initiatives and other studies and/or research programs.  In the 

2009 field season, staff were involved with the following initiatives: 

 

• Check Your Watershed Day 

• Lake Ontario Monitoring Study 

• Species at Risk Monitoring for Parks Master Planning Process 

• Documentation of Globally and Provincially Rare Vegetation Communities 

 

Results of these additional monitoring initiatives can be found in Section 3.0. 
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Figure 1:  Conservation Halton Watersheds 
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2.0 Long Term Environmental Monitoring Program (LEMP) 

 

2.1 Aquatic Monitoring  

 

Sampling and monitoring of the aquatic environment was completed at numerous sites 

throughout the Conservation Halton watershed in order to document baseline conditions and 

identify changes in the aquatic environment.  In doing so, specific biological communities (fish 

and benthic invertebrates) were sampled as well as their physical environment and habitat 

conditions (water quality and channel morphology).  When compiled, the biological 

communities and examination of the physical environment can provide an assessment of stream 

health in a given reach.  Aquatic monitoring completed through the LEMP was completed in 

both the Sixteen Mile Creek and Grindstone Creek watersheds, following both the same 

sampling protocols. 

 

Aquatic Data Collection Study Design  

 

The Long Term Monitoring Program was originally designed to focus on one specific watershed 

or watershed grouping (i.e. urban creeks) annually on a five-year cycle.  In addition, annual 

stations spread throughout multiple watersheds, had been incorporated into the program to 

determine yearly fluctuations at existing stations.  With one complete cycle of the monitoring 

program complete at the end of the 2008 field season, an adjustment to the monitoring study 

design was made at the initiation of the 2009 field season to create more sampling opportunities.  

The increase in sampling would allow ecologists to identify trends and identify changes to the 

watershed within a shorter period of time. As a result of the adjustment to the study design, it 

was determined that two watershed/groupings would be completed each year and that any 

stations sampled on Conservation Halton owned properties would be incorporated into the 

appropriate watershed/ grouping.  As a result, the monitoring schedule for the next five years of 

monitoring is as follows:  

 

Year 5 – Sixteen Mile and Grindstone Creek (2009) 

Year 6 – Bronte Creek and Urban Creeks (2010) 

Year 7- Sixteen Mile Creek and Grindstone Creek 

(2011) 

Year 8 – Bronte Creek and Urban Creeks (2012) 

Year 9 – Sixteen Mile Creek and Grindstone Creek 

(2013) 

In 2009, the Long Term Environmental Monitoring 

Program began its second cycle and its fifth year of 

monitoring with a focus on both the Sixteen Mile 

Creek and Grindstone Creek watersheds.  The Sixteen 

Mile Creek watershed is the largest watershed within 

the Conservation Halton jurisdiction and drains 

approximately 372 square kilometres across the 

Regional Municipality of Halton and the City of 

Mississauga, along the eastern portion of 

Conservation Halton’s jurisdiction.  The main 
Sixteen Mile Creek Valley at Glenorchy Conservation 

Area (N. Finney) 
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branches of the creek are formed within the wetlands and forested swamps associated with the 

Niagara Escarpment and then flow southwards through natural, rural, urban and agricultural 

lands before meeting its confluence with Lake Ontario (Dunn 2006).  The resulting watershed 

encompasses a variety of natural features including large tracts of forest with interior habitat, 

provincially and regionally significant wetlands, the Niagara Escarpment, significant valley lands 

and warm, cool and coldwater streams.  Within the watershed there are also two concrete 

diversion channels and three flood storage reservoirs as well as expansive residential growth 

within Milton and Oakville (Dunn 2006).   

 

Grindstone Creek is the smallest of 

Conservation Halton’s major watersheds and 

is located in the southwestern portion of the 

Conservation Halton jurisdiction within the 

City of Hamilton and the City of Burlington.  

The watershed is approximately 99 square 

kilometres in size and conveys about 14% of 

the natural water that flows into Hamilton 

Harbour (HRCA 1998).  The watershed is 

predominately rural in character with the 

majority of it composed of rural residential, 

agricultural and open space. The Grindstone 

Creek watershed also consists of 

approximately 28% forest cover. A portion of 

this forest falls within the Carolinian Forest 

zone, which reaches its northern limit in this 

region of Southern Ontario.  The landscape is 

varied and includes parts of the Niagara 

Escarpment, glacial features, drumlin fields and a complex system of streams and wetlands 

(HRCA 1998).  The watershed also faces various issues including extensive agriculture, water 

taking impoundments, habitat fragmentation (through transportation networks), increased 

residential development and quarry expansion (Conservation Halton 2009b).   Figure 1 illustrates 

the watersheds within the Conservation Halton jurisdiction. 

 

 

2.1.1 Fish Community Monitoring 

 

Sampling Methodology 

 

Conservation Halton’s fish community monitoring uses module 3 of the Ontario Stream 

Assessment Protocol (OSAP) to sample the fish community (Stanfield 2005).  According to this 

protocol, sampling stations are first identified by locating both a downstream and upstream 

crossover that are separated by a minimum of 40 metres and are comprised of at least one 

riffle/pool sequence.  Once identified, the sampling station is sampled by using a Smithroot 

backpack electrofishing unit progressing across all available habitats from bank to bank.  The 

amount of effort expended at each sampling station is dependent on the total area of the site. This 

is then multiplied by two and five, to find the minimum and maximum number of electrofishing 

Grindstone Creek Valley downstream of Smokey Hollow 
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Conservation Halton staff electrofishing  

on Grindstone Creek 

seconds. This ensures that Conservation Halton’s 

protocol is within the OSAP screening level 

assessments (Stanfield 2005).  All fish captured 

are then bulk weighed and measured with the 

exception of any sport fish species, which are 

individually weighed and measured.  The 

condition of the fish and any identifiable diseases 

are also noted.  All fish are then released back to 

the stream.  Site attributes and selection are 

detailed in Appendix 1. 

 

Analysis 

 

Fish community monitoring was assessed using a modified Index of Biotic Integrity (IBI) first 

adapted to Southern Ontario Streams by Steedman (1988).  This methodology measures fish 

community associations to identify the general health of a stream ecosystem based on its 

upstream drainage area. Steedman’s original IBI utilizes ten different indices including indicator 

species, trophic composition, fish abundance and health. Although these metrics are useful 

indicators of stream health, all indices may not be suited to all streams.  In order to use the IBI 

analysis for both warmwater and coldwater tributaries throughout the watershed, two sub-indices 

were modified to better reflect stream conditions.  The first sub-indice removed was the presence 

of blackspot, a common parasite of fish.  Although this may affect stream fish, it does not 

necessarily reflect unhealthy stream conditions and as such was removed from the analysis.  The 

second sub-indice modified, the presence or absence of Brook Trout, was removed to better 

reflect stream conditions where Brook Trout would not naturally occur (i.e. warmwater 

tributaries).  In order to account for the removal of these sub-indices, IBI scores for coldwater 

stations were based on nine sub-indices whereas warmwater stations were based on eight sub-

indices and are standardized to be equally weighted for direct comparison with coldwater 

stations, as was done in the Humber River Fisheries Management Plan (OMNR and TRCA 

2005).  Indices used to form the Index of Biotic Integrity are found below: 

 

SPECIES RICHNESS 

Number of native species 

Number of darter and/or sculpin species 

Number of sunfish and/or trout species 

Number of sucker and/or catfish species 

 

LOCAL INDICATOR SPECIES 

Presence or absence of Brook Trout (coldwater stations only) 

Presence or absence of Rhinichthys species 

 

TROPHIC COMPOSITION 

Percent of sample as omnivores 

Percent of samples as piscivores 
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FISH ABUNDANCE 

Catch per minute of sampling 

 

It should be noted that with the IBI methodologies, assessment appears to be sensitive to the 

capture of particular species such as darters, trout and suckers. Generally, a year catch that by 

chance fluctuated by darter, sucker or trout species could shift the IBI scores significantly.   It is 

also important to note that if suitable information is not collected (i.e. the number or biomass of 

fish) IBI analysis cannot be completed. For this reason, analysis based on historical information 

may not be possible.  Table 1 provides a summary of IBI ratings and associated scores. 

Table 1:  IBI ratings and associated scores using the Modified Index of Biotic Integrity (IBI). 

IBI Rating Modified IBI Scores 

Poor 9-20 

Fair 21-27 

Good 28-37 

Very Good   38-45 

 

Sixteen Mile Creek 

 

The fish community within the Sixteen Mile Creek watershed is varied with approximately 59 

different species of fish recorded since the early 1900’s (Conservation Halton 2009c).  This 

diverse assemblage of fish species inhabit a wide variety of habitats including small and 

intermediate riverine coldwater, intermediate riverine warmwater, rivermouth and near shore 

habitats.  It should be noted that only wadeable habitats within the Sixteen Mile Creek watershed 

were sampled as part of the Long Term Environmental Monitoring Program, due largely to 

access and site suitability (relating to both safety and monitoring protocol).  Figure 2 illustrates 

sampling locations within the Sixteen Mile Creek watershed. 

 

In the 2009 sampling season, a total of 26 different species of fish were captured with a total of 

2,203 individual fish captured.  Fish captured in 2009, ranged from warmwater forage fish to 

coldwater sportfish indicating the wide variety of species and habitat diversity within the 

watershed. As in previous years, Creek Chub (Semotilus atromaculatus), White Sucker 

(Catostomus commersoni) and Blacknose Dace (Rhinichthys atratulus) were the most widely 

distributed species and were found at 79%, 58% and 54% of the stations respectively.  Other 

commonly found species included Brook Stickleback (Culaea inconstans) and three types of 

darters species, specifically Fantail Darter (Etheostoma flabellare), Rainbow Darter (Etheostoma 

caeruleum) and Johnny Darter (Etheostoma nigrum).  The remaining species were randomly 

distributed throughout the watershed.  Species distribution within the watershed has varied over 

the years, as illustrated in Figure 3.  Current species distribution indicates a minor shift towards 

species that are more tolerant and able to withstand stream instability and urban conditions.   



Conservation Halton      8 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

Adult Brook Trout (Salvelinus fontinalis) captured 

downstream of Kelso Reservoir 

 

In terms of numbers, Creek Chub, Rainbow 

Darter and Longnose Dace (Rhinichthys 

cataractae) were the most abundant species 

with catches well over 100 individuals at some 

stations.  In contrast to the 2005 sampling, no 

invasive species, specifically Common Carp 

(Cyprinus carpio) or Round Gobies (Neogobius 

melanostomus), were encountered in 2009.  No 

Species At Risk (SAR) were encountered 

during regular sampling and new restrictions 

associated with the provincial Endangered 

Species Act restricted sampling in SAR habitats 

without a 17B permit, issued through the 

Ministry of Natural Resources.  As such, no 

sampling specifically for SAR was completed in 

the 2009 sampling season.  One highlight of the 

season was the capture of an adult Brook Trout 

(Salvelinus fontinalis) downstream of the Kelso Reservoir on the West Branch of the creek.  This 

species had not been documented along this reach since 1975.  As a result of this find, further 

attempts to document the presence of this species and associated spawning habitats should be 

completed. For a complete list of species captured within the Sixteen Mile Creek watershed in 

2009, please see Appendix 2. 
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Figure 2:  Sixteen Mile Creek Fisheries Sampling Stations and Associated IBI Classifications. 
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Figure 3:  Frequency Distribution of Individual Fish Species in Sixteen Mile Creek (1957, 2005, 2009) 
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Gabion basket lined channel within the Morrison Valley 

As illustrated in Table 2, the Index of Biotic Integrity (IBI) analysis of the fish community 

showed a range of biotic health from “poor” to “good” across the watershed, however the 

majority of stations sampled fell within the “fair” range.  No stations were considered to be in 

“very good” condition.  Stations considered to be in poor biotic health generally had low species 

diversity based on their stream habitat and location within the watershed.  In contrast, sites 

considered to be in good biotic health had a higher diversity of species, more specialist species 

and fewer generalist species. These stations also contained higher numbers of fish and associated 

biomass, indicating higher stream productivity. Figure 2 illustrates the distribution of sampling 

stations within the watershed and the associated IBI classifications for each station.  Please see 

Appendix 4 for specific station scores and associated classifications. 

Table 2:  Distribution of IBI scores in the Sixteen Mile Creek watershed. 

 

Poor Fair Good Very Good  Subwatershed 

 (9-20)  (21-27) (28-37) (38-45) 

Upper West Branch   2 (100%)     

West branch 4 (67%) 2 (33%)     

Middle Branch 1 (50%) 1 (50%)     

Middle East Branch   2 (67%) 1 (33%)   

Lower Middle Branch   1 (25%) 3 (75%)   

East Branch   2 (100%)    

East-Lisgar Branch 1 (100%)       

Lower Main Branch   2 (100%)      

Urban Diverted Tributaries 2 (100%)       

Overall Watershed 8 (33%) 12 (50%) 4 (17%) 0 

 

The IBI scores for the majority of the watershed were relatively consistent and fell within the fair 

range however some distinct differences were recognized in specific sub-watersheds.   Both the 

Urban Diverted Tributaries and the East-Lisgar Branch of the creek were all considered to be in 

poor condition.  These stations all fell within areas of substantial residential development.  

Stations within the Urban Diverted Tributaries 

were located within the Morrison Valley, 

upstream of the Morrison-Wedgewood Diversion 

channel.  The stream reaches within these valley 

lands have been severely affected by both the 

increase in stormwater and the flashy inconsistent 

flows coming off the urban landscape.  This has 

resulted in substantial erosion and slumping of the 

banks throughout the reach.  Numerous attempts 

have been made to stabilize the banks and reduce 

stream downcutting by constructing gabion 

baskets along the banks and in some locations 

along the bottom of the stream.   These alterations 

to habitat, in conjunction with low stream flows 

and shale substrates have resulted in limited in-
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West Branch downstream of Kelso Reservoir 

stream habitat for fish.  Fish captured through these reaches, were largely associated with deep 

pools with overhead cover (either eroding banks or gabion baskets) or in small riffles.  Within 

the East-Lisgar Branch of the creek, one randomly selected site was located within a concrete 

channel downstream of an on-line stormwater management pond.  This site had extremely 

limited habitat as the stream was essentially a concrete channel lined solely with filamentous 

algae.  Although warmwater fish species were captured within the channel, it is likely that these 

species originated in the stormwater pond upstream of the sampling station.  Poor water quality 

conditions and a lack of fish habitat are the likely driving factors in the poor biotic health in this 

reach of the creek. 

 

 

Middle Branch of Sixteen Mile Creek 

The Middle Branch of the creek had two stations sampled within the sub-watershed.  One 

station, located downstream of the Scotch Block Reservoir was considered to be in poor 

condition.  This station was located within an algae covered, gabion basket lined channel that 

was within a few hundred metres downstream of the flood control reservoir.  In stream habitat 

through this reach was limited however some small shrubs and associated pools did provide 

cover.  These small patches of habitat did result in the capture of a few large adult white suckers, 

which were able to access the reach despite large barriers located both upstream and downstream 

of the station.  Further downstream in the watershed one station sampled in the vicinity of 5
th

 

Line and Steeles Avenue was considered to be in fair condition.  This station (SXM-349) is one 

of a handful of stations that had been sampled annually due to the previous monitoring program.  

Although still considered to be in fair condition, this station has degraded over the years from 

good in 2005 and 2006 to fair from 2007 until the present.  Although this station has historically 

had issues with garbage, debris and cement blocks in the creek, there has always been a 

relatively high diversity of fish species inhabiting the reach.  In contrast, 2009 saw one of the 

lowest numbers of species and individual fish caught at this station, surpassed only by the low 

diversity and fish caught during sampling in 2008.  Of interest is that in both 2008 and 2009, 

higher water levels were observed at 

this station which may have had an 

effect on the fish community and 

potentially their ability to move to 

more suitable habitats.  

 

West Branch of Sixteen Mile Creek 

Within the West Branch of the creek, 

obvious trends can be observed as one 

moves from the upstream to the 

downstream end of the sub-watershed.  

Within the upper reaches, a station 

sampled below Kelso Reservoir was 

considered to be in fair condition.  

Within this reach coldwater 

contributions, favourable substrate 

sizes, isolated pools and woody debris 

provides habitat for a variety of trout 
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East Branch north of No. 5 Sideroad 

and other fish species.  Although the habitat throughout the reach is not well suited for adult trout 

species due to a lack of large pools, one adult Brook Trout was captured during the 2009 season, 

marking the first record of this species since 1975.  Further downstream through the watershed, 

conditions begin to degrade as the West Branch continues through urban Milton.  Four stations 

sampled between Steeles Avenue and Britannia Road were all considered to be in poor 

condition.  One station located within a terrafix channel had virtually no habitat beyond a few 

shrubs and another station was located on a small tributary with high urban influences including 

poor stormwater management, increased turbidity and a large amount of debris and garbage in 

the creek.  Within the main channel, the reach alongside the Milton Mill Pond at station SXM-

105, which varied little in terms of habitat from previous years, has degraded and is now 

considered to be in poor condition. These conditions persist with a downstream station sampled 

at Britannia Road also considered to be in poor condition.   It is likely that both development 

within the Town of Milton and the Milton Wastewater Treatment Plant are having continued 

effects on stream health in the West Branch of the creek.  These effects appear to decrease as one 

continues to move downstream from Milton as sampling at Lower Baseline indicated that biotic 

health improves and returns to fair condition. 

 

Stations within the East, Upper West 

and Lower Main Branches of the 

creek were the only subwatersheds 

to be considered entirely in fair 

condition.  Within the East Branch 

of the creek two stations were 

sampled both of which had high 

diversity and a high number of 

individual fish caught, with 

approximately 300 fish caught at 

each station. This high stream 

productivity is reflective of the in 

stream habitat at both stations which 

was varied with riffle and pool 

habitat, riparian buffers and pockets 

of overhead cover.  Adjacent 

landuses, including residential 

homes and nearby transportation corridors likely have impacts on both water temperature and 

quality at these specific stations.  Extensive agriculture dominates the landuse within this 

subwatershed and may also have effects on stream health through the reach.   

 

Upper West Branch of Sixteen Mile Creek 

Within the Upper West Branch, sampling stations were in natural areas with minimal disturbance 

however, species predicted to be captured through the IBI were not encountered.  At both 

stations, dominant species included both Creek Chub and Northern Redbelly Dace (Phoxinus 

eos), however no Brook Trout were encountered through these reaches (although predicted 

through the IBI and in vicinity to known populations).  Potential factors influencing these 

stations include low flow (at SXM-437) and beaver dams and associated ponding (at SXM-433).  
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South end of Sixteen Mile Valley at Hogs Back Park in Oakville 

It is important to note, that both of these headwater tributaries reached warmwater temperatures 

in 2009, which may also have an adverse effect on the predicted fish community.  

 

Lower Main Branch of Sixteen Mile Creek 

 

Within the Lower Main Branch two 

stations were sampled, both within the 

Sixteen Mile Valley. Both of these stations 

had minimal direct influences, however 

cumulative impacts throughout the 

watershed including development and road 

construction could be identified at these 

stations.  As a result, areas of high 

sedimentation, erosion and increased algal 

growth were observed.  Regardless, high 

levels of diversity were observed in the 

lower reaches of the creek with up to 13 

species of fish caught at a single station.  

Although diversity was high, very low 

numbers of fish were caught for the 

amount of area sampled.  This indicates 

poor stream productivity which is likely 

reflective of the limited instream habitat 

throughout the valley. 

 

Subwatersheds considered to have the highest biotic integrity include the Middle East and Lower 

Middle Branches of the watershed.  Within both of these watersheds, the stations and associated 

habitats differed greatly ranging from small first order tributaries to the main stem of the creek.  

What remained consistent throughout these sites was the high number of native fish species and 

the low numbers of omnivores and tolerant species.  The majority of fish captured throughout 

these two watersheds were largely specialized species, specifically darters, which typically 

influence higher IBI scores.   Of the three stations within these subwatersheds that were 

considered to be in only fair condition, two of them were downstream of major road 

reconstruction projects in 2009 and experienced high levels of siltation within the creek.  In fact, 

the Lower Middle Branch of the creek was the only subwatershed that consistently had turbid 

water and heavy siltation for the majority of the summer months, especially after rainfall events.  

Regardless this subwatershed also had the highest biotic health with 3 out of 4 stations 

considered to be in “good” condition.  

 

Inter-year Data Comparison 

 

As illustrated in Figures  4 and 5, overall variations in stream health from stations sampled in 

2005 as part of the Sixteen Mile Creek Monitoring Project to those in 2009 showed a decrease in 

both the number of good stations and poor stations.  The number of stations with good stream 

health decreased by 11% over the four-year period while minor improvements resulted in a 

decrease in the number of poor stations by 6% in 2009. Overall stream health across the 
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watershed appears to be heading towards mediocrity with 50% of the stations considered to be in 

fair health.  It is important to note that there was an increase in the number of stations sampled in 

2009.  This larger sampling size may illustrate changes within the watershed over time or it may 

actually be more indicative of true conditions, which could have been under represented in the 

2005 sampling. Further monitoring to establish a stronger trend line is recommended.   

Figure 4:  Distribution of IBI Classifications in the Sixteen Mile Creek Watershed in 2005 

Sixteen Mile 

Creek

 2005

Fair 

33%

Good 

28% Poor

39%

 
 

Figure 5:  Distribution of IBI Classifications in the Sixteen Mile Creek Watershed in 2009 
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Of the 24 stations sampled in 2009, 15 stations were previously sampled in 2005.  Of those 15 

stations, changes to the biotic integrity were noted at only 5 stations.  The remaining stations 

were considered to be in the same biotic health classification, although minor variations in the 

score may have occurred.   

 

Sites with a decrease of biotic health 

• SXM-105(adjacent to Milton Mill Pond), classification decreased from fair to poor. This 

is reflective of a decrease in both the number of native species and the number of darter 

species captured.   

• SXM-349(5
th

 Line and Steeles), classification decreased from good to fair.  This is likely 

reflective of the decrease in the number of native species captured and an overall 

decrease in fish caught at the site. 

 

Sites with an increase of biotic health 

• SXM-151(Main Branch upstream of Upper Middle Road), classification increased from 

poor to fair. This is due to an increase in the number of darter species captured.  

• SXM-205(at Sixteen Mile CA), classification increased from fair to good. This is as a 

result of the increase in darter species, sucker/catfish species and an overall increase in 

the catch per unit effort.  This indicates both an increase in species diversity and stream 

productivity at this location.   

• SXM-38(upstream of 6
th

 Line at Steeles), classification increased from poor to good. This 

is a result of an increase in darter species, sucker/catfish species and an overall increase 

in the catch per unit effort while also seeing a decline in the percent of omnivore species.   

  

Grindstone Creek 

 

The fish community of Grindstone Creek is varied with 81 different species of fish recorded 

since the early 1900’s (Conservation Halton Fish Database 2009b).  This diverse assemblage of 

fish species inhabit a wide variety of habitats 

including small riverine warmwater, intermediate 

riverine warmwater and coldwater, inland lakes 

(Lake Medad), rivermouth and near shore habitats 

(OMNR and RBG 2006). As with monitoring on 

Sixteen Mile Creek only wadeable habitats within 

the Grindstone Creek watershed were sampled as 

part of the Long Term Environmental Monitoring 

Program.  Grindstone Creek was last intensively 

sampled as part of the second year of the Long 

Term Environmental Monitoring Program in 

2006.  At that time 26 different species of fish 

were captured within the riverine portions of the 

watershed (Conservation Halton 2009b).  For a 

list of all species captured in the Grindstone 

Creek watershed in 2009, see Appendix 3. 

 

Longnose Dace (Rhinichthys cataractae) 
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Fish sampling in 2009, saw the capture of 14 different species of fish and a total of 850 

individual fish caught.  This is a decrease in both the number of species and individuals caught 

from sampling in 2006, however it should be noted that only 9 stations (down from 16 in 2006) 

were sampled for fish in 2009 due to flooded habitats, road construction and inaccessible sites. 

Of those 9 sampled, only 7 were previously sampled as part of the monitoring in 2006. As in 

previous years Longnose Dace was the most abundant species, however in 2009 this was 

followed closely by Brook Stickleback.  Other abundant species included Bluntnose Minnow 

(Pimephales notatus) and Johnny Darter.  In contrast, the mostly widely distributed species were 

Creek Chub and Central Mudminnow (Umbra limi) which were observed at 67% and 56% of the 

stations respectively.  Longnose Dace, Bluntnose Minnow, Brook Stickleback and White Sucker 

were the next most frequently observed species, all found at 44% of the stations.  The remaining 

species were found in relatively low numbers and randomly distributed across the watershed.  

Species distribution in 2005 and 2009 is illustrated in Figure 6 and indicates a decrease in 

diversity and an increase in common and tolerant species.  This may be reflective of the lower 

number of stations sampled, therefore further monitoring is required to substantiate this trend.   

 

As seen in Table 3, IBI scores throughout the Grindstone Creek watershed were degraded with 

all stations except three, being considered to be in “poor” biotic health.  One station in the 

headwaters along Edgewood Road and one station along 5
th

 Concession East were considered to 

be in “fair” condition while one station downstream of Beeforth Road was considered to be in 

“good” condition.  No stations were considered to be in “very good” condition.  Stations with a 

higher IBI classification had a larger number of individual fish caught and increased species 

diversity, with 7 being the highest number of species caught at a single station.  Stations with 

low IBI scores typically had poor species composition (i.e. low numbers of native species and 

indicator species based on their location in the watershed) as well as a low Catch Per Unit Effort 

(CPUE).  This is indicative of low diversity and stream productivity which may be reflective of 

the habitat and instream conditions at a number of sites.   Figure 7 illustrates fisheries sampling 

stations within Grindstone Creek and the associated IBI classifications. 

Table 3:  Distribution of IBI Scores in the Grindstone Creek Watershed 

Poor Fair Good Very Good  Watershed 

 (9-20)  (21-27) (28-37) (38-45) 

Grindstone Creek   6 (67%) 2 (22%)  1 (11%) 0  

 

Of the stations considered to be in poor biotic health, habitat conditions played a major role in 

the streams ability to support fish populations. In the upper reaches of the watershed small 

tributaries experience local variations in habitat conditions.  Station GRN-66 is located on a 

tributary emanating from Lake Medad, and has clear, coolwater conditions with abundant 

watercress, woody debris and refugia.  However, mowing along the west bank adjacent to a road 

is resulting in erosion, slumping banks and increased sediment throughout the reach. This results 

in increased turbidity and thick mucky sediments that line the bottom of the creek.  In other 

reaches, on-line ponds and wetlands (i.e. Fuciarelli Property) influence temperature and habitat 

conditions resulting in warmer temperatures, increased sedimentation and marsh-like habitat 

conditions.  These conditions typically favour a highly tolerant warmwater fish community.  
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In the lower reaches of the watershed within the Grindstone Creek Valley, one site (GRN-28) is 

located immediately downstream of the Waterdown Wastewater Treatment Plant (WWTP) 

outfall and likely experiences increased nutrient loading.  In addition to water quality influences 

this site sees turbulent water on a normal day, but with upstream influences throughout the 

watershed and increased development in Waterdown the stream is experiencing high and flashy 

flows.  This has resulted in substantial erosion and constant reconfiguration of the channel, 

throughout the valley, on an annual basis.  Within Hidden Valley Park, shale substrates and thick 

algal mats at the downstream end of the park (at station GRN-101) provide little habitat for 

resident fish.  In contrast, cobble and riffles 

in the mid to upper end of the park and 

associated pools provide more habitat and 

refugia for a variety of species.  In 2009, 

there was a slight reduction in the amount of 

algae in the creek at the time of sampling.  

This could be due to the increased number 

of rain events resulting in the dilution of 

nutrients in the stream or potentially as a 

result of changes to the Waterdown WWTP.  

The Waterdown WWTP will be 

decommissioned in 2010 with a pumping 

station constructed to redirect flows to the 

Dundas WWTP. 

 

 

 

Downstream end of Hidden Valley Park (GRN-101) 
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Figure 6:  Frequency Distribution of Individual Fish Species in Grindstone Creek (2006 and 2009) 

Frequency Distribution of Individual Fish Species in Grindstone Creek (2006 and 2009)
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Figure 7:  Grindstone Creek Fisheries Sampling Stations and Associated IBI Classifications 
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Inter-year Comparison 

Fisheries sampling was completed at 9 stations in the 2009 sampling season, 7 of which had been 

sampled previously in 2006 as part of the second year of the Long Term Environmental 

Monitoring Program.  It is important to note that there was a decrease in the number of sites 

sampled, both as part of the updated study design and as a result of restricted access due to road 

construction, flooding and landowner permission.  Of the sites sampled in both 2006 and 2009, 4 

were in poor condition, 2 in fair condition and 1 in good condition in 2009.  This changed from 

2006 where there was 1 site in poor condition, 3 in fair condition and 2 in good condition with a 

single station that had no fish captured at the site.  It is interesting to note that both stations 

considered to be in good health in 2006 were considered poor in 2009.  

 

 Of the 3 stations that did show 

changes over the three years between 

sampling, two stations showed 

decreases in biotic health whereas only 

1 station showed minor improvements 

in biotic health.  Station GRN-66 

(upstream of the Robson Road culvert) 

decreased from good to poor condition 

in 2009.  This was a result of a 

decrease in the number of sunfish/trout 

species captured and the increase in 

omnivore species.  For station GRN-

20 (downstream of Centre Road) a 

significant decrease in overall 

diversity was noted.  At this station, 

there was an overall decrease in the 

number of native species captured as 

well as a decrease in each of the indicator species metrics.  This overall decrease in species 

diversity is what changed this station from good condition in 2006 to poor condition in 2009.  

The one single site that showed an improvement in biotic health was station GRN-65 located 

downstream of Beeforth Road.  This station varied little from 2006, however the presence of an 

additional indicator species, White Sucker, increased the biotic health at this station from fair in 

2006 to good in 2009. 

 

Although few changes were noted at the 7 stations sampled in 2006 and 2009, overall significant 

changes were noted in the distribution of IBI scores across the watershed, as seen in Figures 8 

and 9.   Overall IBI scores indicate that biotic health is degrading across the Grindstone Creek 

watershed with a 24% increase in the number of poor sites throughout the watershed.  A decrease 

of 10% was also noted in the number of good sites throughout the watershed.  As noted 

previously, changes to the sampling size and variations in weather conditions over the sampling 

season may have an influence on these results.  Continued monitoring of these sites is 

recommended to establish a strong trend in biotic health across the watershed.  

 

 

Green Sunfish (Lepomis cyanellus) 
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Figure 8:  Distribution of IBI Classifications in the Grindstone Creek Watershed in 2006 
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Figure 9:  Distribution of IBI Classifications in the Grindstone Creek Watershed in 2009 
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Using the kick and sweep method to collect 

benthic invertebrates 

2.1.2  Benthic Community Monitoring 

 

Benthos are used as biological water quality indicators because they are abundant and 

ubiquitous, they are sedentary, their life cycles range from several months to years, and because 

they are sensitive to changes in the quality of the aquatic ecosystem (Jones et al., 2004). If the 

conditions they require are not present than the population will vanish. It is the presence or 

absence of certain species that can help determine the status of the aquatic ecosystem. The 

presence of pollution sensitive taxa suggests that the aquatic ecosystem is healthy; conversely 

their absence would suggest that there are factors negatively influencing the local system.  

 

Sampling Methodology  

 

Benthic community monitoring is based on the 

Ontario Benthos Biomonitoring Network Protocol 

(OBBN) (2005). The main purpose of the OBBN 

is to enable the assessment of aquatic ecosystem 

conditions using benthic invertebrates as 

indicators of water and habitat quality (Jones et 

al. 2005). This protocol uses the “reference 

condition” approach, whereby stations are 

compared to previously selected reference sites 

which typically define normal biological 

conditions for a given habitat.  These stations are 

selected based on minimal influence from human 

activity such as, point-source contamination, loss 

of riparian habitat and aquatic habitat disruption 

(Jones et al. 2005). At each station, three transects 

are sampled. Two of the transects are selected at 

stream crossovers (riffle habitat) at the upstream 

and downstream limits of the station and the third 

transect is selected to traverse across pool habitat, 

between the two crossovers.   

 

 

Samples were collected using the kick and sweep method, whereby the sampler stands upstream 

of a 500µm D-net and excavates the top 10 centimetres of sediment with their feet.  This allows 

any attached and free moving benthic invertebrates to flow into the 500µm D-net and be 

collected.  The sampler continues this action across each stream transect thereby sampling all 

available habitats. Once collected, live samples were then taken back to the lab and randomly 

sub-sampled. A minimum of 100 organisms was collected per sub-sample (transect) with all 

samples being identified to family or lowest possible level for analysis (Jones et al. 2005).   

 

Analysis 

 

The 2009 sampling followed the OBBN sampling methodology however at the time of analysis 

the “reference condition” analytical tools were not available for analysis.  As a result, analysis 
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followed traditional parametric indices. These included the % EPT (ephemeroptera, trichoptera 

and plecoptera), taxa richness, % oligochaeta, % chironomidae, % isopoda, % gastropoda, % 

diptera, % insect, Hilsenhoff index (HFI) and the Shannon-Weiner diversity index (SDI).  Each 

indice was assessed separately against the target values as set out in Table 4.  Final assessments 

of unimpaired, potentially impaired or impaired were then based on the cumulative results of 

each individual metric in a manner similar to the Citizens Environmental Watch methodology 

(Borisko 2002). 

Table 4:  Benthic Invertebrate Indices and Associated Classifications 

 

Water Quality Index Unimpaired Possibly Impaired Impaired 

EPT >10 5-10 <5 

Taxa Richness >13   <13 

% Oligochaeta <10 10-30 >30 

% Chironomidae <10 10-40 >40 

% Isopoda <1 1-5 >5 

% Gastropoda 1-10 0 or >10 >10 

% Diptera 20-45 15-20 or>50 <15 or >50 

% Insect 50-80 40-50 or 80-90 <40 or >90 

% Dominant taxa <40 40-45 >45 

HFI <6 6-7 >7 

SDI >4 3-4 <3 

 

Sixteen Mile Creek 

 

Sixteen Mile Creek is a watershed with diverse features including small forested headwater 

sections and large open river sections.  Some of the stations flow through or are downstream of 

farm fields or have intensive agricultural landuse issues.  Other sections are straightened or 

realigned creeks that flow through heavily urbanized areas in Milton, Mississauga and Oakville.  

Additionally, uncontrolled surface runoff from the urban development and associated flashiness 

in stream flow is detrimental to maintaining good habitat for benthic invertebrates to thrive.  

Various benthic invertebrate species have different ranges of tolerance to habitat conditions.  

Some of the factors that contribute to habitat tolerance include temperature, vegetated riparian 

zones, feeding and nutrient preferences. All of the above issues make it difficult to compare one 

site to another. It is easier to identify trends when comparing data collected over time at the same 

location.  In order to get a trend line the stations have to be sampled a minimum of three times.  

Therefore it is imperative that long term monitoring takes place. 

 

Sampling of the 28 stations in 2009 resulted in the collection of 71 different taxa spread across 

the watershed.  Over 9,000 benthic invertebrates were captured and identified for the 2009 

benthic study. In total 6 stations were considered impaired, 19 potentially impaired and 3 stations 



Conservation Halton      25 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

were considered to be unimpaired.  Figure 10 illustrates the distribution of stations and their 

associated water quality classifications across the watershed.  A list of species captured at each 

station can be found in Appendix 5 and Appendix 6 illustrates how the classifications were 

interpreted. 

 

 

Individual taxa groups including chironomidae, elmidae and 

oligochaeta were by far the most abundant taxa groups 

encountered. Chironomidae were the only species found at all 

28 stations.  This is not surprising since they account for most 

of the macroinvertebrates found in freshwater ecosystems 

(Borisko 2002). They also have a better advantage since they 

can live in almost every type of habitat and have numerous 

reproductive periods per year (Borisko 2002).  Oligochaeta 

were the next most widely distributed species, found at 26 

stations.   Of these 26 stations only 1 station (SXM-431) had an 

impaired percentage of oligochaetes (86%).  The rest of the 

stations had relatively low numbers of oligochaetes. This 

suggests that SXM-431, downstream of Derry Road, is affected 

by high organic inputs with low oxygen levels (Borisko 2002). 

Elmidae, baetidae and hydropsychidae were the next widely 

distributed species found at over 20 of the 28 stations.  

Baetidae also reproduce multiple times within a year.  The 

remaining species were randomly distributed throughout the 

watershed. 

 

Analysis of the benthic data illustrated some interesting findings.  The healthiest section of 

Sixteen Mile is in the Upper West Branch of the watershed. Three of the five stations sampled 

here were unimpaired.  These were the only stations that were found to be unimpaired in the 

Sixteen Mile Creek watershed.  This is likely reflective of the limited to no urbanization in the 

Upper West Branch, which consists mostly of forests, wetlands and other natural and protected 

areas.   

 

Conversely, six stations showed obvious signs of 

impairment. Two stations downstream of the Town 

of Milton were classified as impaired as well as 

both stations found within the Urban Diverted 

Tributaries (SXM-107 and SXM-381).  The latter 

two stations are situated in the Town of Oakville 

and are impacted by uncontrolled stormwater 

inputs, high stream flows and runoff from the 

surrounding urban landscape.  Both channels 

consist of hard packed shale with minimal habitat 

availability for aquatic species.  SXM-434, located 

in the East Lisgar Branch, was also found to be 

impaired.  This station was the only station sampled 

 

Chironimidae sp. 

Internet image: www.benthos.org 

 

Concrete channel at station SXM-434 within the East 

Lisgar subwatershed 
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within that subwatershed and was randomly selected on a straightened concrete channel 

upstream of Highway 407.  Little habitat was available within the channel or upstream reaches 

which consisted of an on-line pond surrounded by a recently built subdivision. The last impaired 

station was randomly selected within the Middle Branch subwatershed.   This station was located 

within a straightened channel with gabion baskets lining the creek, a fish barrier immediately 

downstream and Scotch Block Reservoir approximately 200 metres upstream.  Poor habitat 

conditions, higher water temperatures and low dissolved oxygen are just some of the stressors 

that led to this station being classified as impaired. 

 

The rest of the 19 stations were potentially impaired and were located throughout the watershed.  

As this was the majority of the stations sampled it indicates that Sixteen Mile Creek’s benthic 

community is in the mid range of healthiness.  As long as there are not heavy impacts from 

urbanization and the environmental stressors are minimal the benthic community will thrive. 

 

Inter-year Comparison 

 

Sixteen Mile Creek was sampled for benthic invertebrates in 2005 as part of the Sixteen Mile 

Creek Monitoring Project and again in 2009 as part of the LEMP program. Overall the majority 

of the benthic community for the 2009 season was considered potentially impaired (Figure 11). 

This was a significant change from the previous cycle of monitoring in 2005 where half of the 

sites were considered unimpaired (Figure 12). The number of unimpaired stations decreased by 

39% between study years. The number of impaired stations stayed the same (21%) for both 

sampling years. Overall the stream health seems to be slipping more into the middle zone of 

potentially impaired.  There are many factors that could have influenced the shift from the 

majority being unimpaired to potentially impaired. Ideally, benthics should be sampled during 

the same season consistently over the course of long term monitoring. This is because benthic 

invertebrates have varying reproductive cycles which means that sampling in the spring one year 

and the summer the following year could result in not observing a species altogether. During the 

2005 monitoring season, sampling took place during the summer as opposed to during the spring 

because of staff resource issues.  Land use changes have also taken place in the five years since 

the original survey.  It is important to note that although 28 sampling stations were assessed in 

both 2005 and 2009, some stations sampled in 2005 were removed and new stations were added 

in 2009 due to accessibility issues.  As a result, variations in benthic community health between 

stations may either over-estimate or under-estimate health in comparison with data collected in 

2005. 
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Figure 10:  Benthic Sampling Stations and Associated Water Quality Associations in Sixteen 

Mile Creek 
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Sixteen Mile Creek
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Impaired 

68%

Impaired 

21%

 

Figure 11:  Distribution of Benthic Community Classification in Sixteen Mile Creek in 2005 
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Figure 12:  Distribution of Benthic Community Classifications in Sixteen Mile Creek in 2009 
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Grindstone Creek  

 

Grindstone Creek is the smallest of Conservation Halton’s three major watersheds. The 

watershed has large wetland complexes, on-line ponds, deep valley systems and streams running 

through intensive agriculture.  The only urbanized area that the main channel flows through is 

the Town of Waterdown into Aldershot. Sampling of the 11 stations in 2009 resulted in the 

collection of 50 different taxa spread across the watershed.  Over 3,200 benthic invertebrates 

were captured and identified for the 2009 Grindstone Creek benthic study.  Sensitive taxa groups 

and families were present at a limited number of stations. In total 3 stations were considered 

impaired, 8 potentially impaired and no stations were considered to be unimpaired.  Figure 13 

illustrates the distribution of stations and their associated water quality classifications across the 

watershed.  A list of species captured at each station can be found in Appendix 6 and Appendix 7 

illustrates how the classifications were interpreted. 

 

Individual taxa groups including chironomidae, oligochaeta, and asellidae were by far the most 

abundant taxa groups encountered and were collected at almost all of the stations sampled. 

Asellidae were very prominent at GRN-22 and GRN-73.  Asellidae are indicators of moderate 

nutrient enrichment and are known to be found in streams with sewage pollution (Borisko 2002).  

GRN-22 is downstream of a mushroom processing plant while GRN-73 is located downstream 

of forests and farm fields on the eastern-most branch of Grindstone Creek.   

 

The majority of stations had high percentages of dipterans.  The only exceptions were GRN-22, 

GRN-60 and GRN-73.   GRN-60 consisted mainly of caenidae while benthics collected at GRN-

73 and GRN-22 were comprised mainly of asellidae and oligochaeta.  All 11 stations had an 

impaired percent dipteran indice (i.e. high percentage).  The EPT scores were all really low, less 

than five.  The majority of SDI scores were low indicating impairment.  The only exception was 

GRN-47 in Sassafras Woods which came out as being potentially impaired.  GRN-28 is located 

in the Grindstone Valley downstream of Smokey Hallow.  Unfortunately it also came up 

potentially impaired probably due to the fact that the Waterdown Waste Water Treatment Plant 

(WWTP) releases its effluent, which is high in nutrients, into a side channel that flows into the 

main channel just upstream of the station.  The majority of the benthic community at this station 

was composed of chironomidae (57%) (Appendix 6).  The WWTP was scheduled to close in 

2010.  It is important to monitor this site in future years to determine how the stations will react 

with the absence of the WWTP effluent.   

 

Inter-year Comparison 

 

Grindstone Creek was sampled for benthic invertebrates in 2006 and again in 2009 as part of the 

LEMP program. Overall the majority of benthic community for the 2009 season was potentially 

impaired (73%) (Figure 14). This was a noteworthy change from the previous cycle of 

monitoring in 2006 where over half (54%) of the sites were impaired (Figure 15). It is important 

to note that in 2006 there were 26 stations sampled and in 2009 only 11 were sampled.  During 

the 2006 sampling year additional stations were added due to an ongoing study of on-line ponds 

found throughout Grindstone Creek.  The decrease in numbers of stations sampled was also due 

to the change in the monitoring cycle where a biannual rotation was initiated to ensure multiple 

watersheds/groups were sampled each year.  In order to cover both watersheds the number of 
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stations sampled was based on drainage area, thereby reducing the number of stations sampled in 

Grindstone Creek.  Overall the stream health increased with only three stations being impaired 

and the rest potentially impaired.  The stations that were sampled in 2009 were at the same 

locations as those in 2006 with the exception of GRN-101 which had been moved upstream due 

to habitat alterations. 

One station that particularly stood out was GRN-22. It 

is located on Edgewood Road in the upper west side 

of the watershed.  It is upstream of the Fuciarelli 

property and is more wetland in nature than defined 

stream channel.  On the upstream side of the road 

there is a Mushroom Processing Plant and associated 

effluent ponds. In 2006, on May 16 the station was 

sampled and 68% of the sample contained the mayfly 

leptophlebiidae and only 4% oligochaeta.  On April 

27, 2009 the station was sampled again and this time 

no mayflies were found and the oligochaeta made up 

39% of the sample.  These oligochaeta were the size 

of giant earthworms and were squirming around 

throughout the creek.  Adjacent landowners 

mentioned that these worms sometimes appear in the creek in huge numbers.  On one occasion a 

bait harvester was noted taking 17 “recycling blue boxes” full of worms out of the creek.  This is 

a rather strange phenomenon and will need to be watched in future years of monitoring.   

GRN-7 was one of the three stations found to be impaired in 2009. It was comprised of almost 

80% chironomidae with only a few other invertebrate families.  It is located downstream of 

Highway 6 downstream of the confluence with the 6
th

 Concession East tributary (a branch that 

flows through a number of on-line ponds) and the main branch that flows through the Fuciarelli 

wetland property.  The site is very wide and silty and has changed dramatically since the last 

time it was monitored in 2005.  In 2005 it contained a big log jam and more available habitat but 

was still considered impaired.  Only benthic monitoring took place at this station in 2009 due to 

the high water levels that were not observed to recede over the field season.  

 

GRN-60 had a dramatic change from 2006-2009.  It was impaired in 2006 and upgraded to 

potentially impaired in 2009.  Chironomidae dominated the sample with 43% in 2006 and only 

3% of the total counts in 2009.  Ephemeroptera caenidae made up only 13% of the sample in 

2006 and in 2009 they made up 88% of the sample.  This was a big shift in taxa and was the 

cause for the upgrade in classification.  Overall the benthic community in Grindstone Creek has 

shown improvements since the 2006 sampling.  Since the benthic community may shift from one 

year to the next, continued monitoring to determine the long term health of the community is 

recommended. 

 

 

 

 

 

 

Oligochaeta worm 

Internet image: www.wikipedia.org 
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Figure 13:  Benthic Sampling Stations and Associated Water Quality Classifications in 

Grindstone Creek 
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Figure 14:  Distribution of Water Quality Classifications in Grindstone Creek in 2009 
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Figure 15:  Distribution of Water Quality Classification in Grindstone Creek in 2006 
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Conservation Halton staff member measuring 

the stream bank profile as part of channel 

morphology measurements 

2.1.3 Channel Morphology 

 

Sampling Methodology 

 

Channel morphology measurements were taken 

according to the Ontario Stream Assessment Protocol 

(OSAP) Point Transect Sampling for Channel 

Structure, Substrate and Bank Conditions (section 2 

module 4).  As part of this module, specific physical 

characteristics of stream channels are documented 

including, water depth, velocity, substrate type and 

size, cover types and amount, instream vegetation, 

woody debris, undercut banks and bank composition, 

riparian vegetation and bank angle.  All these 

characteristics can provide insight into the physical 

conditions of streams on both a spatial and temporal 

level and may also identify the limiting features of a 

stream’s physical habitat (Stanfield 2005).  

 

Channel morphology measurements were taken at 23 

stations within the Sixteen Mile Creek watershed and at 

another 8 stations within the Grindstone Creek 

watershed. Information collected was input into the 

provincial HabProgs database so that it can be used for analysis on both a local and provincial 

scale.  Detailed information on the streams channel width, width/depth ratio, proportion of stable 

banks, particle size, D16, D50 and D84 and transect channel profiles were all developed.  

Comparisons of these physical attributes can be done between years to document how much the 

channel is changing.  See Appendix 9 for geomorphic values. 

 

Inter-year Comparison  

 

The 2009 season focused on collecting the second year of information at existing sites, however 

baseline information was also collected at new sites added to the monitoring program in Sixteen 

Mile Creek.  Overall few changes were noted in the streams morphology so three characteristics 

indicative of urban development were selected including the D16 or proportion of fine sediments 

(indicative of erosion and sedimentation), the width/depth ratio (indicative of landuse and water 

management) and the bank stability (indicative of soils, landuse and water management).   

Overall, three stations showed large changes with respect to these three characteristics.  Station 

SXM-108 is located at the bottom of the Sixteen Mile Creek watershed and was found to have 

significant increases in fine sediments.  This could be expected because of 1) large-scale changes 

in landuse throughout the watershed and 2) slower flows and large pools in the summer that 

allow for settling and accumulation of sediments. Increases in fine sediments were also noted at 

stations GRN-28 and GRN-47 in Grindstone Creek.  Station GRN-47, located within the 

Sassafras Woods ESA, is a small tributary surrounded by steep valley walls.  Higher spring 

water levels and overland flows, overtop of soft silty soils has resulted in substantial bank 

erosion and fines within the creek.  Small native substrate also reduces roughness in the creek 
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allowing for more erosive power 

on the banks.  This station has 

experienced significant erosion 

over the past 3 years and as a result 

eroded banks have dug into steep 

valley walls thereby exacerbating 

existing erosion problems.  As a 

result, numerous roots are exposed 

and trees have fallen from the 

valley slopes.  In 2009, 

realignment of a small portion of 

the tributary on the downstream 

end of the station was completed 

as part of works done in the 

construction of the Waterdown 

Road/Highway 403 interchange.  

Added roughness, planting, and 

bank stability measures will ideally 

improve stream morphology within 

this reach.   

 

Significant changes were also noted at Station GRN-28, located within the Grindstone Creek 

Valley ESA.  Extremely fast and turbulent flows flush through the valley at low flow due to the 

slope of the channel coming off the Niagara Escarpment and more recently due to changes in 

runoff and stream flow as a result of urban development in Waterdown .  As a result, during 

spring melt or rain events, flows through the valley are extremely powerful and able to 

reconfigure the channel numerous times a year.  This station experienced large increases in the 

amount of fine sediments as well as a width to depth ratio that doubled from 2006.  Due to the 

strong flows through the valley, these characteristics are very likely to change as the channel 

throughout the valley is fluid and constantly moving with changes in stream flow.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sassafras Woods tributary realignment during construction of the 

Waterdown Road/Highway 403 interchange 



Conservation Halton      35 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

2.1.4 Surface Water Quality Monitoring 

 

The term “water quality” refers to the physical, 

biological and/or chemical constituents of waters. The 

quality of water directly affects its suitability for 

specific usage.  “Polluted water” is a general term 

commonly used to indicate that the water is unsuitable 

to support fish and other aquatic life, recreation, 

municipal and/or industrial use, or aesthetic 

enjoyment. 

 

In this context, pollution is related to human activity, 

including municipal and/or industrial effluent, urban 

and agricultural runoff, etc.  Water pollution can 

therefore be divided into one or more of the following 

types depending upon the nature of the substance 

causing the pollution: 

 

1.   Toxic pollution, such as those caused by heavy 

metals, other inorganic elements, pesticides, and 

compounds in industrial wastes which may be toxic to 

humans as well as aquatic life. 

2.   Organic pollution, which can be caused by 

oxygen demanding organic compounds in domestic 

sewage that can severely affect fish life. 

3. Nutrient pollution caused by phosphorus and nitrogen runoff.  This type of pollution is 

responsible for excessive plant growth that can rapidly deplete oxygen supplies in the water. 

4. Pathogenic or disease-carrying pollution, which is caused by the presence of bacteria and 

viruses in domestic sewage that may transmit infectious diseases to humans. 

5. Thermal pollution, which is caused by heated discharges from impoundments or industrial 

plants that could be damaging to aquatic flora and fauna. 

6. Sediment pollution, which is often generated by runoff in rural areas and on urban 

construction sites in areas that are devoid of vegetation.  This can inhibit fish reproduction 

and negatively affect respiration of aquatic animals. 

7. Aesthetic pollution, which is associated with floating objects and unsightly accumulations of 

trash along steam banks and lake shores, as well as any combination of the above types of 

pollution. 

 

All of the above types of pollution regularly occur in surface waters whereas ground water 

pollution is normally limited to chemical and pathogenic pollution sources.  Unfortunately, 

examples of each of these types of pollution can be found in portions of the Conservation Halton 

watershed.  The determination of whether or not a certain water resource is polluted is related to 

the intended use of the water resource.  Waters may be polluted for one use but not for others.  

Consequently, water pollution is a relative term, depending on the uses or needs that the water is 

to satisfy, and the quality of the water relative to the minimum requirements established for those 

uses or needs. 

Measuring water quality parameters through 

the use of a YSI meter 
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Deterioration in water quality and in the aquatic habitat of the Conservation Halton watershed 

can be related to many factors.  Channel alteration, barriers to fish passage, a reduction in base 

flows, a reduction in cover, increases in temperature, peak flow events, nutrient loading, erosion, 

siltation and sedimentation, as well as anthropogenic inputs have all adversely affected water 

quality. 

 

The freshwater ecosystem is composed of the biotic community (biological producers, 

consumers, and decomposers), its abiotic constituents (physical and chemical components) and 

their interactions. Diverse aquatic ecosystems exist within the Conservation Halton watershed 

and are influenced by numerous factors. 

 

Within the aquatic ecosystem a complex interaction of physical and biochemical cycles exists 

and changes do not occur in isolation.  For example, there are diurnal cycles that are measured in 

hours, seasonal cycles that are measured in months, and long-term cycles that are measured in 

years.  As a result, aquatic systems undergo constant change.  However, an ecosystem has 

evolved over a long period of time and the organisms have become adapted to their environment.  

The system may be unbalanced by natural factors such as drastic climatic variations or disease, 

or by factors due to human activity.  Any changes, especially rapid ones, can have detrimental or 

disastrous effects on the aquatic ecosystem.   

 

Sampling Methodology 

  

Surface water quality was assessed in 2009 as part of Conservation Halton’s Long Term 

Environmental Monitoring Program.  Conservation Halton has been monitoring surface water 

quality in partnership with the Ministry of Environment’s (MOE) Provincial Water Quality 

Monitoring Network (PWQMN) at 58 different stations for over 40 years.  Provincial Water 

Quality Objectives (PWQO) outlined by the Ministry of the Environment are used to assess 

surface water quality parameters to ensure the protection of the fresh water aquatic environment.  

 

In 2009 surface water samples covering 37 parameters were taken at 11 stations throughout the 

watershed over a seven-month period between April and October. Seven of the stations were 

sampled monthly while 4 stations were sampled every other month. The PWQMN sampling 

Stations are shown in Figure 17.   

 

Surface Water Quality Data Analysis 

 

Results indicate that while most water quality parameters measured meet MOE objectives most 

of the time, some remain a source of concern.  The best water quality is usually found in 

relatively undisturbed headwater areas while the poorest is associated with the more urbanized or 

altered reaches of the lower watershed.  Of all samples collected in 2009 where there is an MOE 

objective for the protection of the fresh water aquatic environment, about 11% exceeded the 

relevant objective, based on non-random subsampling. 

 

For the purpose of this report, detailed analysis of the 2009 results was conducted on six 

parameters: chloride, nitrogen, total phosphorus, copper, lead and zinc. The Provincial Water 
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Quality Objective (PWQO) or the “desired objective” for each of these parameters is shown in 

Table 5. By meeting these objectives, all other objectives, except the most stringent relating to 

drinking water, are met. Where applicable, federal guidelines may also be considered. 

Table 5:  Provincial Water Quality Objectives (PWQO) and/or desired objectives 

 

Parameter PWQO Desired Objective 

Chloride N/A <250 mg/L 

Nitrate + Nitrite N/A <2.93 mg/L 

Total Phosphorous (TP) N/A <0.03 mg/L 

Total Suspended Solids (TSS) N/A <25mg/L 

Copper <5 µg/L N/A 

Lead <25 µg/L N/A 

Zinc <30 µg/L N/A 

 

“Box plot” charts have been created to represent the maximum, seventy-fifth quartile, median, 

twenty-fifth quartile and minimum values for each parameter concentration at the sampling 

stations across the watershed.   

 

Figure 16 represents a sample box plot chart where 100 is the maximum, 75 is the seventy-fifth 

quartile, 50 is the median, 25 is the twenty-fifth quartile and 10 is the minimum. 

 

Figure 16:  Sample “Box Plot” Chart 
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Figure 17:  Surface Water Quality Monitoring Stations 
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A brief discussion of each parameter is provided below. 

 

Chloride 

 

Chloride is an important anion in domestic wastes and in some natural waters. Chloride ions are 

conservative and highly mobile, tending to remain in solution once dissolved.  Nearly all 

chloride added to the environment will eventually migrate to the surface or to groundwater.  
Winter application of road salt can produce high salt concentrations in water after runoff. Most 

chloride concentrations collected at all stations in the Conservation Halton watershed were well 

below the MOE objectives.  In 2009 three samples, or 43% of all samples taken in the Fourteen 

Mile Creek watershed, exceeded the provincial maximum desirable concentration of 250 mg/L 

(Figure 18). These excessive values represent 4% of all samples collected in 2009. This 

represents a slight improvement based on the data from the previous two years.  

 

Figure 18:  Chloride Concentrations (mg/L) at Conservation Halton’s Annual (PWQMN) 

Monitoring Stations in 2009 
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Nevertheless, based on Conservation Halton’s data collected for the PWQMN, trend analysis has 

indicated a steady increase in chloride concentrations over time.  Figure 19 illustrates the trend of 

increased chloride concentrations measured at Sixteen Mile Creek in Oakville (SXM-53) 

between 1965 and 2009.  This is likely due to road salting, water softeners, wastewater treatment 

plants and other human sources. Efforts should be made to reduce winter road salt applications or 

to use a more environmentally suitable substitute. 
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Figure 19:  Trend over time for Chloride Concentrations (mg/L) in Sixteen Mile Creek at 

Lakeshore Road (SXM-53) between 1965 and 2009 
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Nitrogen 

 

Nitrogen can occur in various forms.  The nitrate ion is soluble and highly mobile in the aquatic 

environment. It plays a major role in biological processes and is a significant nutrient for plant 

growth.  However, high concentrations of nitrogen can lead to excessive plant and algae growth 

and ultimately, in eutrophication and oxygen depletion, thus degrading the aquatic habitat. High 

concentrations of nitrogen can also be toxic to some juvenile fish species. Nitrogen sources 

include atmospheric deposition, agricultural wastes, municipal wastewater and septic systems. 

Nitrogen concentrations are highest in areas of intensive farming and downstream of municipal 

wastewater discharges. While there is no PWQO for nitrogen, concentrations of less than 2.93 

mg/L are considered desirable to prevent excessive plant growth.  

 

Nitrate + Nitrite concentrations are rarely elevated in the Conservation Halton watershed.  

However, three samples or 43% of all nitrate + nitrite samples taken from Grindstone Creek 

(GRN-5), exceeded the maximum desirable concentration of 2.93 mg/L (Figure 20). The 

maximum concentration recorded was 4.34 mg/L or 48% more than the desired objective. This 

station is located downstream of the Waterdown Wastewater Treatment Plant. Wastewater 

Treatment Plants can be a source of increased nitrogen concentrations in receiving water bodies. 
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Figure 20:  Nitrate + Nitrite Concentrations (mg/L) at Conservation Halton’s Annual (PWQMN) 

Monitoring Stations in 2009 
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Total Phosphorus 

 

Phosphorus can occur in numerous organic and inorganic forms.  It plays a major role in 

biological processes and is generally the limiting nutrient for plant growth.  Phosphorus is not 

directly toxic to aquatic life; however, high concentrations of phosphorus can result in excessive 

plant and algae growth and ultimately, in eutrophication.  As this over-abundance of plant 

material dies, oxygen is consumed in the process. The resulting oxygen depletion can reduce 

biodiversity.  Phosphorus sources include commercial fertilizers, animal wastes and municipal 

and industrial wastewater.  There is also a close relationship between phosphorus concentrations 

and suspended sediments.  Areas with high levels of erosion usually have increased suspended 

sediments and phosphorus concentrations. Elevated levels of sediments can also adversely affect 

the aquatic habitat.  

 

There is no final PWQO for total phosphorus: however, an interim objective recommends 

concentrations of less than 0.03 mg/L is desirable in order to prevent excessive plant growth. In 

the Conservation Halton watershed, excess growth of Cladophora or nuisance algae is a problem 

in many reaches throughout the watershed. Watershed streams also deliver elevated 

concentrations of nutrients to the Lake Ontario near shore area.  Excess growth of Cladophora 

and blooms of Cyanobacteria or toxic blue-green algae are serious problems in the Lake Ontario 

near shore environment. 
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Figure 21:  Total Phosphorous concentrations (mg/L) at Conservation Halton’s Annual 

(PWQMN) Monitoring Stations in 2009   
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Total phosphorus concentrations are generally elevated throughout the Conservation Halton 

watershed.  About 40% of all total phosphorus samples exceeded the desired objective of 0.03 

mg/L in 2009 (Figure 21). The maximum concentration throughout the watershed was recorded 

in Fourteen Mile Creek at Lakeshore Road (FOR-58) at 0.510 mg/L. Indian Creek (BRO-16) in 

the Bronte Creek watershed had the highest median concentration calculated to be 0.054 mg/L. 

The median concentration at five monitoring stations exceeded the desired objective of 0.03 

mg/L. One hundred percent of the samples collected from Grindstone Creek (GRN-5) exceeded 

the desired objective, while 66% in Sheldon Creek (SHL-48), 57% in Bronte Creek (BRO-16) 

and Fourteen Mile Creek (FOR-58) exceeded the desired objective. However, on a positive note, 

trend analysis of Conservation Halton’s data indicates that a slight decline in total phosphorus 

concentrations continues. Nevertheless, efforts must continue to reduce phosphorus sources from 

reaching streams. Continuing optimization of  wastewater treatment plants and stormwater 

management ponds, using Best Management Practices and a reduction in the use of fertilizers 

will all help to reduce nutrient concentrations. 

 
Copper 

 

Copper is a common heavy metal constituent of natural water.  It is essential for all plants and 

animal nutrition.  Copper is generally present in trace amounts resulting from weathering.  Like 

many metals, copper binds readily to dissolved substances (e.g. dissolved organic carbon) and is 

adsorbed by suspended solids (i.e. clay particles). Human input of copper to waters can be 

significant.  Contact with brass and copper plumbing and equipment is but one source.  Others 
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include household products, industrial by-products and building or construction materials 

(McNeely et al. 1979).  The MOE objective (PWQO) is 5.0 µg/L (MOE 1984). 

 

Figure 22:  Copper concentrations (mg/L) at Conservation Halton’s Annual (PWQMN) 

Monitoring Stations in 2009 
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Copper concentrations are occasionally elevated throughout the watershed. Four percent of all 

samples collected exceeded the PWQO. The maximum concentration in Bronte Creek at Petro 

Canada Park (BRO-16) was 7.9 µg/L while a single reading in Grindstone Creek (GRN-3) was 

5.6 µg/L or 12% above the PWQO.  These high values occurred primarily following an intense 

fall rain event and are believed to be a result of surface runoff from roads, parking areas and 

other man-made sources. However, due to the abundance of substances to bind the copper ion, 

copper concentrations in the Conservation Halton watershed are not believed to be toxic. 

 

Lead 

 

Lead is ubiquitous in the natural environment and may be found in both soluble and suspended 

forms in water.  Generally low concentrations of lead are found in water owing to its low 

solubility.  The concentration of lead and its relative toxicity depends on the hardness, pH, 

alkalinity, and dissolved oxygen content of water.  Lead is strongly absorbed by soils and 

therefore, does not affect most plants.  The principle natural source of lead is weathering.   

 

Man’s input of lead to the environment outweighs all natural sources.  The burning of leaded 

fuels, particularly automobile fuels was a major source.  Other sources include ore smelting and 

refining, production of storage batteries, lead pipes, and recycling lead products and motor oils.  

Lead is a toxic substance that accumulates in the skeletal structure of humans and animals 
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(McNeely et al. 1979).  In order to protect the freshwater environment, MOE objective 

concentrations are 1 µg/L (hardness as CaCO3 <30), 3 µg/L (hardness as CaCO3 30 - 80) and 25 

µg/L (hardness as CaCO3 >80) (MOE 1994). 

 

Figure 23:  Lead concentrations (mg/L) at Conservation Halton’s Annual (PWQMN) Monitoring 

Stations in 2009 
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No lead samples collected throughout the Conservation Halton watershed during 2009 exceeded 

the PWQO. However, caution should be exercised in the interpretation of the lead data since 

many of the samples approached the minimum detection limits. 

 
Zinc 

 

Zinc is commonly found in nature as zinc sulfide and zinc carbonate.  Zinc has many industrial 

applications and can enter the aquatic environment as industrial discharge.  On the other hand, in 

plants, zinc is an essential nutrient for growth, and plants in zinc deficient soil are severely 

stunted.  In animals, zinc (a constituent in enzymes) is vital for normal respiration (McNeely et 

al. 1979).  Like many metals, zinc binds readily to dissolved substances (e.g. dissolved organic 

carbon) and is adsorbed by suspended solids (i.e. clay particles). MOE guidelines suggest that 

concentrations of zinc should not exceed 20 µg/L (MOE 1994). 

 

No zinc samples collected throughout the Conservation Halton watershed during 2009 exceeded 

the PWQO.  
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Figure 24:  Zinc concentrations (mg/L) at Conservation Halton’s Annual (PWQMN) Monitoring 

Stations in 2009 
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In general, surface water quality remains reasonably good throughout the Conservation Halton 

watershed. However, nutrient and chloride levels are sources of concern. Efforts should continue 

to optimize the performance of wastewater treatment plants and stormwater management ponds.  

These efforts include but are not limited to the reduction of the use of fertilizer for aesthetic 

purposes, employ Best Management Practices wherever possible and reduce the levels of winter 

road salting. 

 

2.1.5 Groundwater Monitoring  

 

Conservation Halton’s Long Term Environmental Monitoring Program incorporates existing 

groundwater quantity and quality monitoring protocols into the program.  Sites have been 

selected to take into consideration data from existing Ministry of Environment’s (MOE) 

Provincial Groundwater Monitoring Network (PGMN) groundwater monitoring wells 

administered by Conservation Halton.  The Provincial Groundwater Monitoring Network is part 

of a comprehensive, multi-disciplinary response developed to formulate an effective overall 

water resource strategy.  Conservation Halton is participating in the program in partnership with 

the Region of Halton, other area municipalities and concerned stakeholders to safeguard the 

groundwater resources of the watershed.   

 

The PGMN monitoring sites were selected to fulfill several criteria, including:  

• Areas where there is no current monitoring. 

• Areas that are about to undergo significant urban development or land use change. 

• Areas that represent significant recharge for watershed creeks. 
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• Areas that will provide an indication of magnitude of the groundwater/surface water 

interaction. 

• Areas that contain significant aquifers and/or municipal wells. 

• Areas that represent significant hydrogeological features. 

• Areas where there is significant demand for groundwater resources and 

• Areas of the watershed where there is a history of water quality or supply problems.  

 

 The 12 sites were selected to allow assessment of the impacts on groundwater quantity and 

quality of land use change, pumping, drought, climate change and other factors.  

 

Groundwater Sampling Methodology 

 

The 12 monitoring wells established throughout the watershed are designed to complement and 

augment regional wells and other data sources.  The network helps refine aquifer and 

hydrogeologic mapping for the watershed, including the identification of recharge and discharge 

areas, availability and quality of groundwater, susceptibility to contamination and depth to 

groundwater. It provides for chemical analysis to assess groundwater conditions and trends.  

Results are stored in an information management system called the Provincial Groundwater 

Monitoring Information System (PGMIS) that collects and stores the monitoring data for 

controlled access and development.  

 

Groundwater levels and temperatures are recorded automatically every 15 minutes by a 

levelogger.  Some wells are automated with telemetry that can be contacted on a cellular network 

where the data is uploaded automatically to the PGMIS database.  The data from manual wells is 

uploaded regularly to laptop PCs and transmitted to the PGMIS database by E-mail.  The data 

stored in PGMIS is available to Conservation Halton via the internet. 

 

In accordance with the MOE’s Provincial Groundwater Monitoring Network protocol, water 

quality samples are collected annually and analyzed to determine levels of major ions and 

nutrients, metals (fixed with acid), pesticides, volatile organic compounds and certain other 

parameters.  Samples and field notes are taken by staff of Conservation Halton.  Analysis of the 

samples is provided by the MOE and results forwarded to Conservation Halton.  Results are 

tabulated in a database. 

 

With a significant portion of watershed residents relying on groundwater for their drinking water, 

the groundwater monitoring network enables an accurate assessment of current groundwater 

conditions.  It provides an early warning system for changes in water levels or for changes in 

water quality.  It provides information for making sound land use planning decisions.  The 

groundwater monitoring network is integrated with other relevant data bases including, including 

the province’s low water response strategy and Conservation Halton’s environmental monitoring 

program.   

 

Groundwater quantity and quality was again assessed in 2009 at the twelve wells across the 

Conservation Halton watershed.  The location of the PGMN wells in the Conservation Halton 

watershed is shown in Figure 25. 
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Figure 25: Groundwater Quality Monitoring Stations 
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Analysis 

 

Groundwater samples covering the parameters noted above were taken at 12 wells throughout 

the watershed over several days in September 2007.  Results indicate that all ground water 

quality parameters measured meet MOE objectives. Only two wells showed any evidence of 

bacterial contamination. The exact source of the bacterial contamination is unknown. 

 

2.1.6 Water Temperature Monitoring 

 

Sampling Methodology 

 

Water temperature monitoring was 

conducted at 11 sites within the Grindstone 

Creek watershed and another 24 sites within 

the Sixteen Mile Creek watershed in 2009.  

Data was collected using Hobo Water Temp 

Pro V2 dataloggers installed at each 

monitoring location in late spring and left in 

place for the duration of the monitoring 

season (removed in September).  Only two 

dataloggers were lost over the monitoring 

season. 

 

Analysis 

 

As in previous years, data was assessed 

using the nomogram developed by Stoneman and Jones (1996) to classify stream sites based on 

their thermal stability.   The nomogram uses point in time data and considers both water 

temperature and ambient air temperature in determining thermal stability.  Conditions for the 

protocol are met between the months of July and August when the air temperature is above 24.5 

°C and after days of similar weather conditions. Water temperature readings are then recorded 

between the hours of 4:00p.m. and 4:30p.m., the times typically representative of the maximum 

daily water temperature of a stream.  Once the thermal stability of a stream is known, it can be 

classified as a cold, cool or warmwater system.  

 

In 2009, stream temperature assessments were taken one step further with an updated nomogram 

completed by Chu et al. (2009).  This nomogram essentially uses the same protocol but has 

identified 5 water temperature classifications including cold, cold-cool, cool, cool-warm and 

warm.  In doing so, this nomogram better identifies transition zones and areas with potential 

groundwater input.  It is especially helpful in identifying water temperature classifications in 

areas where temperatures previously overlapped categories and a definitive classification was not 

clear.   

 

Figure 26 illustrates the nomogram completed by Chu et al. (2009).  The dashed lines on the 

nomogram also indicate the coldwater and coolwater limits according to Stoneman and Jones 

(1996).  In order to obtain an accurate assessment of thermal stability, all temperature values that 

HOBO Water-Temp Pro temperature datalogger 

(Onset) 
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met protocol conditions were considered and graphed against the Chu et al. (2009) nomogram.  

Streams were then classified based on the overall proportion of values within each representative 

classification.  Figure 27 and Figure 28 illustrate temperature monitoring locations and 

associated water temperature classifications.  Water temperature graphs can be seen in Appendix 

10. 

 

Figure 26:  Water Temperature Nomogram.  Chu et. al. (2009) 
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Temperature Monitoring Results – Sixteen Mile Creek 

On Sixteen Mile Creek, 24 loggers were deployed across the watershed with 16 of them at 

existing monitoring stations and another 7 deployed in areas of interest (for Species At Risk) or 

in areas of existing data gaps.  Only one logger was lost within the Sixteen Mile Creek 

watershed.  Of the 23 loggers retrieved, only 3 were classified as coolwater, 8 as warmwater and 

none were considered to be coldwater.  The majority of stations actually fell within the cool-

warmwater transition zone (11 stations) whereas only one station fell within the cold-coolwater 

transition zone.  Stations considered to be cold-coolwater or coolwater were typically associated 

with headwater tributaries or were associated with groundwater discharge emanating from the 

Niagara Escarpment.   

 

One station located near the base of the Niagara Escarpment and upstream of Scotch Block 

reservoir, had the coldest temperatures of the season and was almost considered coldwater. On 

the same reach but downstream of Scotch Block reservoir, the next closest station was 

considered to be cool- warmwater, indicating that Scotch Block had a significant warming effect 

on the water downstream of the reservoir.   



Conservation Halton      50 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

 

In contrast, the stream classification both upstream and downstream of Kelso Reservoir was 

maintained within a cool-warmwater transition zone, with slightly lower temperatures observed 

downstream of the reservoir.  Although it is likely that Kelso Reservoir has a significant 

warming effect on the creek, groundwater contributions and runoff emanating from the Niagara 

Escarpment help to maintain the thermal regime downstream.  The presence of coldwater fish 

species observed in 2009 also indicates that the presence of groundwater still has a significant 

affect on this reach.  Unfortunately the cooler water temperatures are not maintained beyond 

urban Milton.   

 

A cool-warmwater transition zone was identified as far downstream as Derry Road, however by 

the time the creek flows to Britannia Road, a decrease in shading from overhead riparian 

vegetation, a reduction in groundwater discharge from the Niagara Escarpment  and increased 

urban influences (runoff, stormwater management and imperviousness) result in increased 

stream temperatures and a water temperature classification of warmwater.  This trend continues 

downstream to the confluence with Lake Ontario. 

 

Overall stream temperatures within Sixteen Mile Creek are largely considered to be within a 

cool-warmwater transition zone.  This may indicate two things, 1) that the instream water 

temperatures are warming with increasing distance downstream from the Niagara Escarpment or 

2) that groundwater discharge is widespread throughout the watershed and isolated discharge 

areas help to reduce warmwater conditions.  It is likely that groundwater discharge areas are 

found in isolated areas other then just within the headwaters of the creek; however, the low 

permeability of the soils found below the Niagara Escarpment would limit the amount of large 

recharge/discharge volumes needed to regulate temperatures in the remainder of the creek.  It is 

also likely that the watershed is experiencing adverse temperature impacts as a result of 

urbanization and other landuses within the watershed.  Improvements to stormwater 

management, enhanced riparian buffers, agricultural best management practices, and decreases 

in imperviousness will all aid in reducing stream temperatures.  Variations, both spatially and 

temporally will have a long term effect on stream temperature trends and as such monitoring 

should continue to determine if any long term changes are evident.   

 

Temperature Monitoring Results – Grindstone Creek 

Within Grindstone Creek, 10 loggers were deployed across the watershed with seven of them at 

existing monitoring stations.  From the available data, 3 sites were classified as coolwater with 

six stations classified as cool-warmwater and one as warmwater.  Coolwater stations were 

associated with headwater tributaries including a branch that emanates from Lake Medad on the 

east side of the watershed.  Another coolwater station was located downstream of Edgewood 

Road within a wetland area.  Unfortunately coolwater conditions do not continue downstream of 

this location as the large, shallow and open wetland areas associated with the Fuciarelli property 

has significant warming effects on the creek resulting in a warmwater classification downstream 

of the property.   

 

Slight decreases in temperature occur along the main branch of Grindstone Creek in the vicinity 

of Highway 6 and 6
th

 Concession East, after significant groundwater influences emanating from 

the 6
th

 Concession tributary meet the main branch.  At this point, the water temperature decreases 
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to a cool-warmwater classification, illustrating that warming effects are still significant despite 

the addition of considerable amounts of groundwater.  This water temperature classification 

continues along the main branch to its confluence with Lake Ontario at Hamilton Harbour.  

Unfortunately, further decreases in water temperature were not observed within the Grindstone 

Creek valley as hypothesized.  It is likely that groundwater discharge is evident within the valley, 

however warming influences upstream and through Waterdown may be minimizing their effects.  

Further monitoring to identify trends is recommended. 
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Figure 27:  Sixteen Mile Creek Water Temperature Stations and Associated Classifications 
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Figure 28:  Grindstone Creek Water Temperature Stations and Associated Classifications  
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2.2  Terrestrial Monitoring 

 

2.2.1  Ecological Land Classification  

 

Ecological Land Classification (ELC) uses a 

hierarchical approach to identify recurring 

ecological patterns on the landscape in order 

to compartmentalize complex natural 

variation into a reasonable number of 

meaningful ecosystem units (Bailey et al. 

1978). This facilitates a comprehensive and 

consistent approach for ecosystem 

description, inventory and interpretation 

(Lee et al. 1998).  

 

Ecological Land Classification was initiated 

within the Conservation Halton watershed in 

2001 and continued thru to 2009 in order to 

document vegetative communities to 

vegetation type. In recent years, work has 

focussed primarily on various Conservation 

Halton properties undergoing a master plan 

update process. Initially, ELC is done 

through air photo interpretation, which 

identifies and groups vegetative 

communities by Community Series. 

Community Series are fairly broad 

descriptors distinguishing between the types 

of communities based on whether the 

community has open, shrub or treed 

vegetation cover as well as whether the plant form is deciduous, coniferous or mixed (Lee et al. 

1998). Once a site visit is performed the data collected are used to determine the Vegetation 

Type (e.g. Dry-Fresh-Maple-Oak Deciduous Forest Type). Vegetation Types are the finest level 

of resolution in the ELC and include specific species occurrences within the site. 

 

In 2009 Hilton Falls Conservation Area was sampled for ELC while Rattlesnake Point and 

Crawford Lake Conservation Areas and Crawford Tract II Resource Management Area had 

return visits to complete sampling that had been started in previous years. They were surveyed in 

order to document vegetative communities directly to vegetation type.  Figure 29 illustrates sites 

visited in the 2009 field season.  Brief descriptions of the properties surveyed are described 

below: 

 

Hilton Falls Conservation Area: 

 

Hilton Falls Conservation Area is located in the headwaters of the Sixteen Mile Creek watershed 

just above the 401, from Campbellville Road to No 10 Sideroad and from Sixth Line almost to 

Terrestrial ecologists identifying plants within an ELC site 



Conservation Halton      55 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

Guelph Line. 300 community polygons were mapped within the park representing over 37 

different ELC community types. Because of the size, complexity of this site and time constraints 

there are still some data gaps. This 655 hectare conservation area has a wide variety of 

community types from dry upland forests to talus to wetlands and is rich in biodiversity, 

providing habitats for many rare species. It is one of the largest forested areas in this part of 

Ontario and provides quality interior forest habitat for some area-sensitive species. The Niagara 

Escarpment is one of the defining features of this park as it runs along the southeast edge of the 

park and crosses the Upper West Branch of Sixteen Mile Creek.  Dotted throughout the upland 

forest are many vernal pools. These pools vary in size, depth and tree cover but all are extremely 

rich in biodiversity and provide valuable wildlife habitat. The north end of the park contains 

extensive wetlands, many of them marshes, caused in part by the work of Beavers creating their 

dams in the headwater streams. These wetlands provide good habitat and/or feeding areas for 

many species (both wetland and upland) including frogs, snakes, birds, butterflies, dragonflies 

and damselflies. There were some invasive species noted in the park but they were not highly 

prevalent, nor extensive.  Some of the rare communities occurring here include cliff, extensive 

talus, and maple forest on bedrock (see the rare vegetation communities section for details). 

 

Rattlesnake Point Conservation Area: 

 

Rattlesnake Point Conservation Area was revisited in 2009 to fill data gaps from previous 

surveys, with a specific focus covering the rare cliff and talus communities. These recent surveys 

bring the number of vegetation communities mapped in the park to over 20 ELC community 

types. The Niagara Escarpment is the defining feature of this park. Rattlesnake Point 

Conservation Area is best known for its majestic lookouts atop the Escarpment cliffs but is also 

home to extensive talus, dry maple-oak forests above the cliffs and cool swamp wetlands and a 

coldwater valley stream located below the cliff and talus.  The warmer microclimate on the talus 

below the extensive cliff face at Rattlesnake Point had some notable species which are rare in 

Halton Region. Heavily used sections of the park have extensive patches of invasive species. 

 

Crawford Lake Conservation Area: 

 

Crawford Lake Conservation Area and Crawford Tract II Resource Management Area were also 

revisited in 2009 to fill data gaps from previous surveys, specifically in the talus and valley 

communities. As a result of the surveys, the total number of community types in the conservation 

area is over 30. Crawford Lake Conservation Area is best known for its meromictic lake which is 

surrounded by maple forest and White Cedar forest communities dotted with vernal pools and 

scattered wetlands. Deciduous forests are rich in wildflowers and ferns. Mature conifer 

plantations will succeed into natural forests. The Niagara Escarpment is prominent and there are 

rare cliff face and talus communities located along the north-east side of the conservation area. 

Isolated patches of invasive species, namely Garlic Mustard (Alliaria petiolata) are quite 

extensive in some areas but absent in others. 
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Figure 29:  Ecological Land Classification Sites 
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2.2.2 Ecological Monitoring and Assessment Network (EMAN) 

 

The Ecological Monitoring and Assessment Network (EMAN) is made up of linked 

organizations and individuals involved in ecological monitoring in Canada to better detect, 

describe, and report on ecosystem changes. The network is a cooperative partnership of federal, 

provincial and municipal governments, academic institutions, aboriginal communities and 

organizations, industry, environmental non-government organizations, volunteer community 

groups, elementary and secondary schools and other groups/individuals involved in ecological 

monitoring (EMAN 2006).  

 

Formally established in 1994, the mandate of EMAN is to coordinate integrated ecosystem 

monitoring and research to provide an understanding and explanation of observed changes in 

ecosystems (EMAN 2006).  EMAN was established with the following four objectives:  

• to provide a national perspective on how Canadian ecosystems are being affected by a 

multitude of stresses on the environment;  

• to provide scientifically defensible rationales for pollution control and resource 

management policies;  

• to evaluate and report to Canadians on the effectiveness of resource management 

policies; and,  

• to identify new environmental issues at the earliest possible stage.  

 

Conservation Halton is involved in this partnership and to date has set up three EMAN plots 

(Figure 30). The first plot was established in 2006 as a group of ten 20 x 20 m plots within the 

Grindstone Creek watershed (Waterdown Woods Resources Management Area). In 2007, 

Conservation Halton set up its first one hectare plot in the Bronte Creek watershed at Rattlesnake 

Point Conservation Area. In 2008, another one hectare plot was set up at Glenorchy 

Conservation Area. Conservation Halton plans to monitor tree health, tree canopy class, tree 

height, ground cover, sapling regeneration, woody debris decomposition rates and plethodontid 

(lung-less) salamander abundances within these EMAN plots.  These components of the overall 

EMAN monitoring framework will be described as they are added to the program.  

 

Waterdown Woods Resource Management Area (Grindstone Creek Watershed) 

 

In 2009, tree health/condition, understory biodiversity and plethodontid salamander abundance 

components of the EMAN program were monitored. Tree health/condition includes tree status 

(alive or dead), stem defects (i.e. fungus, open wounds, closed wounds, blights or cankers), 

crown class (place in the canopy, dominant, co-dominate, intermediate or suppressed) and crown 

rating (fullness of the crown). Tree height and diameter at breast height measurements are 

conducted every 5 years. A total of 187 trees above 10 cm at breast height were measured over 

the 10 plots in 2009. Tree mortality for dominant and co dominate hardwood trees was 4.1% in 

2009. Tree mortality for intermediate and suppressed hardwood trees was 13.8% in 2009. There 

are no softwood trees in the plots at Waterdown Woods.  

 

Groundcover biodiversity monitoring was repeated for a third year. After this year a five year 

rotation begins and these plots will be monitored again in 2011. Groundcover under the EMAN 

program is comprised of mosses, lichens and fungi growing on the ground, together with small 
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trailing and rosette plants, all herbaceous vegetation regardless of height, and all woody plants 

under 1 m in height. This type of monitoring was introduced because groundcover species are 

finely tuned to their environment. Shifts in the concentration of airborne pollutants, increases in 

UV-B radiation, and the variability of temperature and moisture regimes are among the 

environmental changes that may impact these species. Long term monitoring of ground 

vegetation species should help differentiate between short-term natural cyclic population 

variation, and longer term vegetation shifts driven by environmental change. The quadrat size for 

monitoring ground vegetation is 1 m x 1 m. Four 1m x 1m quadrats were monitored along the 

inside edge of plots 2, 3, 4, 6, 7, 9 and plot 10, for a total of twenty-eight quadrats. Pictures were 

also taken of each 1 x 1 m quadrat to replace the EMAN mapping protocol. Conservation Halton 

decided that mapping selected 1 x 1 m quadrats by drawing them was time consuming and more 

difficult than taking a picture of each one. Sampling was completed twice in the growing season, 

between May 19 and 29, 2009 and again on July 15, 2009. Twenty plant species were recorded 

across all quadrats. Wild Sarsaparilla (Arialia nudicaulis) was not recorded in 2009. Of those 

twenty species the most common species were Garlic Mustard and maple (Acer sp.) seedlings. 

 

Conservation Halton’s Artificial Cover Board (ACO) design is based on the MNR plethodontid 

salamander sampling protocol (OMNR 2001).  These are wooden boards, approximately 20 cm x 

75 cm in size.  Small bridging pieces are nailed to the lower board and two 10 cm x 75 cm cover 

boards are placed on each bridge support. This creates a small space between the lower board 

and the cover board. This double-decker construction helps to mimic their natural habitat of 

rotting logs and other woody debris found on the forest floor.  It gives a range of cavity sizes, as 

different sized salamanders prefer habitat cavities of different heights. In the fall the boards are 

placed on the forest floor in direct contact with the soil. This allows the boards to weather over 

one winter before the first field visit is conducted.  Throughout an eight – twelve week period 

beginning in the spring the ACOs are checked for salamanders every other week. Salamanders 

are recorded from both between the top cover boards and under the lower board. Each visit is 

completed at the same time of day and the age class, and length of each individual is recorded.  

Total number of salamanders and species composition under each board is also recorded. 

 

Plethodontid salamanders are 

particularly easy to monitor with 

Artificial Cover Boards. These 

salamanders have long life spans 

(10+ years), low birth rates, small 

home ranges and are a very 

common component of the forest 

ecosystem. They are lung-less and 

complete their entire life cycle on 

the forest floor. Being lung-less, 

they respire mainly through their 

skin, making them sensitive to 

pollutants and changes in forest 

floor moisture levels. Other 

stressors that will alter the quality of the soil, or the amount of direct sunlight onto their habitat 

(the ACO) can also impact the salamander population. Therefore once ACOs are established 

Red-backed Salamander (Plethodon cinereus) 
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around a plot the population of salamanders inhabiting them should be fairly stable through time. 

As a result changes to their environment that are detrimental to the population should be evident 

over the short term.   

 

The forty double-decker ACOs placed around Plot 6 at Waterdown Woods were monitored this 

spring for the third year in a row. The boards were monitored on April 15 and 29, May 15 and 

29, and June 10 and 25, 2009. A total of 739 salamanders was recorded, a 5% increase over 

2008. Of these salamanders 670 were red phase Eastern Red-backed Salamander (RESA) 

(Plethodon cinereus), 38 were lead phase Eastern Red-backed Salamanders (LESA) (Plethodon 

cinereus) and 31 were young Yellow Spotted Salamanders (YESA) (Ambystoma maculatum). 

Average snout to vent length was 34.42 mm for the RESA, 35.56 mm for the LESA and 32.60 

mm for the YESA. Average vent to tail length was 35.15 mm for the RESA, 32.85 mm for the 

LESA and 28.26 mm for the YESA.  

 

Rattlesnake Point Conservation Area (Bronte Creek Watershed) 

 

In 2007, Conservation Halton’s first one hectare EMAN monitoring plot was installed within the 

Bronte Creek watershed at Rattlesnake Point.  In 2009, tree health/condition; understory 

biodiversity and plethodontid salamander abundance components of the EMAN program were 

monitored. The protocols for each are explained above.  

 

In 2009, the number of trees measured for tree health was reduced to a smaller number of plots 

with an adequate number of trees to meet the species accumulation curve minimum. These 

included plots 3, 4, 5, 6, 7, 8, 10, 11, 19 and 21 totalling 168 trees. Tree mortality in the 

intermediate and suppressed hardwood tree species was 23.2%, while that for softwoods was 0% 

in 2009. Tree loss among the dominant and co dominant hardwood trees was 1.2%, while there 

were no softwood trees in this category in the plots surveyed in 2009. 

 

Groundcover biodiversity monitoring 

was completed for the second time this 

year. After this year a five year 

rotation begins and these plots will be 

monitored again in 2012. Four 1 m x 1 

m quadrats were monitored along the 

inside edge of plots 2, 3, 4, 6, 7, 9 and 

10, for a total of twenty-eight quadrats. 

Some of the small wooden markers 

placed the previous year could not be 

re-located. Therefore the locations of 

the 1 x 1 m quadrats were 

approximated.  Pictures were also 

taken of each 1 x 1 m quadrat to 

replace the EMAN mapping protocol. 

Sampling was completed twice in the 

growing season, between May 20 and 

June 2, 2009 and again between July 

1 m x 1 m vegetation quadrat 
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14 and 19, 2009.  Twenty-nine plant species were recorded across all quadrats. Of those, the 

most common species were maple seedlings (Acer sp.) and Trout Lily (Erythronium 

americanum).  

 

The twenty double-decker and twenty single layer ACOs around this one hectare EMAN plot 

were monitored for the second time in 2009.  The boards were monitored on April 19 and 30, 

May 12 and 25, and June 8 and 23, 2009. A total of 231 salamanders was recorded, a 118% 

increase over 2008 (which had 106 salamanders). This is likely a result of two factors, one is that 

the boards were only monitored four times in 2008 (increased to six times in 2009) and the other 

is that as the boards age they become more appealing to the salamanders. If two visits are 

removed from the 2009 surveys (in order to make them comparable to the 2008 surveys) there is 

15% increase in salamander numbers in 2009 (122 salamanders in 2009 compared to the 106 

salamanders in 2008).  Of the total 231 salamanders observed in 2009, 224 of these were red 

phase Eastern Red-backed Salamanders (RESA) (Plethodon cinereus) and 7 were lead phase 

Eastern Red-backed Salamanders (LESA) (Plethodon cinereus).  Average snout to vent length 

was 35.26 mm for the RESA and 34.33 mm for the LESA. Average vent to tail length was 37.51 

mm for the RESA and 38.83 mm for the LESA. It should be noted that the first visit in 2009 was 

earlier than in previous years and yielded 86 salamanders, more than any other visit to date. 

 

Glenorchy Conservation Area (Sixteen Mile Creek Watershed) 

 

In 2008, Conservation Halton’s second one hectare EMAN plot was established.  This 

installation included twenty-five 20 x 20 m plots in a square shape, covering an area 100 x 100 

m. The plot is located within a Sugar Maple forest and a Red Maple swamp. This location was 

chosen to monitor the effects of restoration on overall forest health and to serve as a reference 

site for a future EMAN plot elsewhere within the North Oakville area. In the future the 

agricultural fields that currently surround the EMAN forested plot will be restored to natural 

conditions.  

 

In order to measure tree health a random selection of plots was used. These included plots 1, 2, 3, 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18 and 19 totalling 242 trees. Tree mortality in the 

intermediate and suppressed hardwood tree species was 12.0%, while that for softwoods was 

16.7%. Tree loss among the dominant and co dominant hardwood trees was 5.9%, while for 

softwoods it was 6.3% in 2009.  

 

Groundcover biodiversity monitoring was completed for the first time this year and will be 

repeated next year as well. Four 1 m x 1 m quadrats were monitored along the inside edge of 

plots 8, 10, 14, 15, 18, 20 and 26, for a total of twenty-eight quadrats. Pictures were also taken of 

each 1 m x 1 m quadrat to replace the EMAN mapping protocol. Sampling was completed twice 

in the growing season, on May 21 and again on July 16, 2009.  Twelve plant species were 

recoded across all quadrats. Of those, the most common species were Trout Lily (Erythronium 

americanum) and Jack-in-the-pulpit (Arisaema triphyllum).  

 

The forty double-decker ACOs around this one hectare EMAN plot were monitored for the first 

time in 2009.  The boards were monitored on April 16 and 27, May 15 and 29 and June 9 and 26, 

2009. A total of 110 salamanders were recorded, 102 of which were red phase Eastern Red-
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Green Frog (Rana clamitans) 

backed Salamanders (RESA) (Plethodon cinereus), 7 were lead phase Eastern Red-backed 

Salamander (LESA) (Plethodon cinereus) and one was a Red-spotted Newt (RENE) 

(Notophthalmus viridescens).  Average snout to vent length was 36.47 mm for the RESA, 34.29 

mm for the LESA and 20 mm for the RENE. Average vent to tail length was 39.49 mm for the 

RESA, 43.14 mm for the LESA and 21 mm for the RENE.  

 

2.2.3 Marsh Monitoring (Amphibians and Marsh Birds) 

 

For amphibian monitoring, the Marsh Monitoring 

Program (MMP) was used (BSC 2006a).  This 

protocol uses an "unlimited distance" semi-circular 

sampling area. Each amphibian station was visited 

on three nights, no less than fifteen days apart, 

during the spring and early summer. Stations were 

surveyed in sequence, starting about the same time 

on all visits. The visits were dictated by ambient air 

temperature as follows:  

 

• The first visit was with a minimum night-

time air temperature of at least 5
0
C and after 

the warm rains of spring had begun  

• The second visit the night-time air 

temperature was at least 10
0
C and  

• The third visit the night-time air temperature was at least 17
0
C. 

 

Each station was surveyed for three minutes and the surveys started one half hour after sunset 

and ended before midnight. All surveys were conducted in weather conducive to monitoring 

amphibians (i.e. on a warm, moist night with little or no wind). All amphibians heard and their 

associated calling codes were documented to provide a general index of abundance. The call 

codes (CC) are as follows: 

 

• Code 1 – Individuals can be counted; calls not simultaneous. This number is assigned 

when individual males can be counted and when the calls of individuals of the same 

species do not start at the same time.  

• Code 2 – Calls distinguishable; some simultaneous calling. This code is assigned when 

there are a few males of the same species calling simultaneously. A reliable estimate of 

the abundance (rough number or range of individuals heard) should be made. 

• Code 3 – Full chorus; calls continuous and overlapping. This value is assigned when a 

full chorus is encountered. A full chorus is when there are so many males of one species 

calling that all the calls sound like they are overlapping and continuous. There are too 

many for a reasonable count or estimate, therefore no abundance is recorded. 

 

The marsh bird monitoring also followed the MMP Protocol (BSC 2006b). This program used a 

"fixed distance" semi-circular sampling area. Surveys were conducted from a central point 

located on the edge of a 100 metre radius semi-circle sample area. Each marsh bird monitoring 

station was surveyed twice each year between May 20 and July 5, no less than 10 days apart. 
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Routes were surveyed in their entirety, in the same station sequence, at about the same time on 

all visits. All surveys began after 6 p.m. and ended at or before sunset. Each station was surveyed 

for 10 minutes. A five-minute broadcast tape was played during the first half of the survey in 

order to ensure that data were collected on some important, but shy marsh birds.  

 

 In addition to the collection of amphibian and 

marsh bird population information, habitat 

information is also collected. The vegetation 

surrounding each station is recorded and a 

general map drawn of the station location and 

vegetation structure. 

 

Marsh monitoring for both amphibians and 

marsh birds was conducted at three sites, with 

each site generally containing more than one 

station. Figure 30 displays these three sites, 

found within the Sixteen Mile Creek watershed 

(Hilton Falls Conservation Area), Bronte Creek 

watershed (Mountsberg Conservation Area) and 

Grindstone Creek watershed (Fuciarelli Resource Management Area).  All data collected is 

submitted yearly to Bird Studies Canada as part of their ongoing Marsh Monitoring Program.  A 

brief summary of monitoring efforts is provided below. 

 

Hilton Falls Conservation Area (Sixteen Mile Creek) 

 

This site contains two stations and has been monitored since 2001. Monitoring of amphibian 

populations in 2009 was completed on April 16, June 2, and July 2 between a half hour after 

sunset and midnight, under suitable weather conditions. Monitoring of marsh bird populations 

was conducted at these stations on June 2 and July 6, 2009. The visits were completed between 

6:30 and 7:30 p.m. Five amphibian and 11 bird species were recorded over the two stations. 

Frogs heard during the surveys was up from the previous year, likely due to more predictable 

weather conditions for the surveys to be performed. Over the 9 years of study most of the species 

have been heard regularly with the exception of the Chorus Frog (Pseudacris triseriata), a 

species of conservation concern which was heard during the first survey in 2001 then not heard 

again until 2006 and each subsequent year. The Northern Leopard Frog (Rana pipiens) was 

heard regularly during the first four years of surveys, then not again until the 2009 survey.  In all 

surveys it was only heard in low numbers.  A summary of the species seen and heard at both the 

amphibian and bird marsh monitoring stations is available in Appendix 11 and 12.  

 

Mountsberg Conservation Area (Bronte Creek) 

 

This site contains three stations and has been monitored since 2004. Monitoring of amphibian 

populations in 2009 was completed on April 16, May 25 and June 23 between a half hour after 

sunset and midnight, under suitable weather conditions. Monitoring of the marsh birds was 

conducted on June 2 and July 6, 2009, between 7:00 and 8:30 p.m. Five amphibian and 11 bird 

species were recorded over the three stations. The number of frogs heard was up from the 

Red-winged Blackbird (Agelaius phoeniceus) 

R. Starin (Internet image) 
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previous years possibly due to the more predictable weather conditions this year compared to last 

year. Species heard on this property over the five years of surveys has remained fairly consistent. 

A summary of the species seen and heard at both the amphibian and bird marsh monitoring 

stations is available in Appendix 13 and 14. 

 

Fuciarelli (Grindstone Creek) 

 

This site contains four stations and has been monitored since 2001. Monitoring of amphibian 

populations in 2009 was completed on April 15, June 25, and July 23 2009 between a half hour 

after sunset and midnight, under suitable weather conditions. Monitoring of the marsh birds was 

conducted on May 25 and June 24, 2009, between 7:00 and 9:00 p.m.  Four amphibian and 22 

bird species were recorded over the three stations, both with higher numbers than the previous 

year. Species heard on this property over the nine years of monitoring has remained fairly 

consistent with the exception of the observations of the Pickerel Frogs (Rana palustris)  in the 

2008 surveys.  This species has never been heard in previous surveys or in surveys conducted in 

2009. A summary of the species seen and heard at both the amphibian and bird marsh monitoring 

stations is available in Appendix 15 and 16. 

 

2.2.4 Forest Bird Monitoring 

 

The Forest Bird Monitoring Program (FBMP) is administered by the Ontario Region of the 

Canadian Wildlife Service, Environment Canada (Environment Canada, 2006b). The FBMP 

began in Ontario in 1987 to provide information on population trends and habitat associations of 

birds that breed in the forest interior. Carried out throughout the province, volunteers perform 10 

minute point counts at stations twice between late May and early July, identifying all birds by 

song or sight. Specifically the first visit is made between May 24 and June 17, and the second 

visit between June 13 and July 10, with at least 6 days between visits. The stations are visited in 

the early morning between 5 and 10 a.m. and within a half an hour of the previous year’s visit. 

Surveys are conducted in calm to light winds (< 15kph) and in clear or slightly damp conditions. 

Surveys are not conducted in the rain. All stations within a site are completed on the same day. 

Stations are 100 m circular “fixed distance" sampling areas. In 2009, Conservation Halton staff 

surveyed five sites, Hilton Falls (Sixteen Mile Creek watershed), Bronte-Burloak (Bronte Creek 

watershed), Waterdown Woods (Grindstone Creek watershed), Rattlesnake Point Conservation 

Area (Bronte Creek watershed) and Glenorchy Conservation Area (Sixteen Mile Creek 

watershed). Between these five sites were a total of twelve stations. The location of these stations 

is presented on Figure 30. 

 

Hilton Falls Central (Sixteen Mile Creek Watershed) 

 

The Hilton Falls Central site (#362) was previously established through the FBMP program by 

the Canadian Wildlife Service. This site had been abandoned by the previous surveyor and 

Conservation Halton staff have, as a result, taken over the monitoring of this site. All data 

collected is submitted to Environment Canada under the FBMP program. There are five stations 

within this site all of which are within the Robertson Tract owned by the Region of Halton.  
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The five stations were surveyed on June 11 and July 8 both between 7:00 and 9:00 a.m., in 

appropriate weather conditions. Information on the monitoring completed in 2009 at Hilton Falls 

was submitted to the Canadian Wildlife Service.  At time of publication the information was not 

returned.  Information on the 2009 Hilton Falls monitoring can be obtained from the Canadian 

Wildlife Service. 

 

Bronte-Burloak Woods (Bronte Creek watershed) 

 

The Bronte-Burloak Woods stations are located in Shell Park in Oakville, east of Burloak and 

south of Rebecca Street (Figure 30). The locations of the FBMP stations are within two remnant 

woodlots. These remnant woodlots are two of five areas that were surveyed during an intensive 

migration study in the spring of 2005 (Barrett and Watson 2005). This study confirmed that these 

woodlots represent one of the best migrant stopover areas in the greater Hamilton Area (Dobos 

2006). A 2006 Ontario Municipal Board decision interpreted that this complex of woodlots 

constituted significant wildlife habitat for this migratory function.  

 

The extent of natural habitat in the area was formerly much larger. Much of the area surrounding 

these two woodlots has already been urbanized, with the remainder to follow. The size of Bronte 

and Burloak Woods does not meet the minimum size criterion for the FBMP at 25 ha. These two 

woodlots are 19 ha and 10.4 ha respectively. Conservation Halton decided to establish breeding 

bird surveys in these woodlots using the FBMP protocol. The purpose was to determine whether 

any changes were detectable with the ongoing development of the area in relation to breeding 

bird composition. As of 2006, a well-established, gravel walking trail was in use throughout 

Burloak Woods and as of 2008 there are also gravel walking trails throughout Bronte Woods.  

 

Construction is ongoing and noise from machinery was noted during both surveys. They took 

place on June 2 (between 8:00 and 9:00 a.m.) and July 8 (between 7:30 and 9:00 a.m.), in 

appropriate weather conditions. Sixteen species were recorded between the two stations and the 

two survey dates. Of these two are considered area-sensitive according to the Significant 

Wildlife Habitat Technical Guide (OMNR 2000): 

 

• White-breasted Nuthatch (Sitta carolinensis) 

o Requires approximately 10 ha of contiguous forest to complete its lifecycle 

• Hairy Woodpecker (Picoides villosus) 

o Requires trees >25 cm dbh; requires approximately 4-8 ha of contiguous forest 

 

Waterdown Woods Resource Management Area (Grindstone Creek watershed) 

 

The three stations were surveyed on June 2 and July 7 both between 7:00 and 8:30 a.m., in 

appropriate weather conditions. Twenty species were recorded at three stations over the survey 

dates. Of these three are considered area-sensitive according to the Significant Wildlife Habitat 

Technical Guide (OMNR 2000): 

• Hairy Woodpecker (Picoides villosus) 

o Requires trees >25 cm dbh; requires approximately 4-8 ha of contiguous forest 

• White-breasted Nuthatch (Sitta carolinensis) 

o Requires approximately 10 ha of contiguous forest to complete its lifecycle 
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• Brown Creeper (Certhia americana) 

o Requires a minimum of 30 ha of mature dense, coniferous, deciduous, mixed 

woodlands; particularly wet areas with large dead trees. 

 

Rattlesnake Point Conservation Area (Bronte Creek watershed) 

 

There is one station within the EMAN plot in this conservation area. This station was surveyed 

on June 17 and 29, 2009 between 7:30 and 8:30 a.m. Fourteen species were recorded at this 

station over the survey dates. Of these, three are considered area-sensitive according to the 

Significant Wildlife Habitat Technical Guide (OMNR 2000): 

• Blue-Gray Gnatcatcher (Polioptila caerulea) 

o Requires about 30 ha of deciduous or mixed woods 

• Scarlet Tanager (Piranga olivacea) 

o Requires approximately 20 ha of contiguous forest 

• White-breasted Nuthatch (Sitta carolinensis) 

o Requires approximately 10 ha of contiguous forest to complete its lifecycle 

• Hooded Warbler (Wilsonia citrina) 

o Habitat is of conservation concern 

 

In addition to area sensitivity the Hooded Warbler is considered nationally threatened and 

provincially special concern.  

 

Glenorchy Conservation Area (Sixteen Mile Creek watershed) 

 

There is one station within the EMAN plot in this conservation area. This station was surveyed 

on the June 6 and June 17, 2009 around 7:30 a.m. Twelve species were recorded at this station 

over the survey dates. Of these, one is considered area-sensitive according to the Significant 

Wildlife Habitat Technical Guide (OMNR 2000): 

• Blue-Gray Gnatcatcher (Polioptila caerulea) 

o Requires about 30 ha of deciduous or mixed woods 
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Figure 30:  Terrestrial Monitoring Locations  
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2.2.5 Forest Pest Monitoring 

 

The forest health monitoring program was established in 1992 in an effort to monitor Gypsy 

Moth (Lymantria dispar) populations on Conservation Authority lands. The monitoring is 

completed using two methods. The first is to establish a Modified Kaladar Plot (MKP). This 

becomes the permanent sample plot for the monitoring. Seventeen plots have been established 

for this monitoring program. The MKP represents an area of 0.01 hectares (measured at 10 m x 

10 m) and should be located away from open areas such as roads or trails to avoid inflated counts 

caused by the "edge effect". Above ground and on ground egg masses are counted and then a 

formula is used to determine egg masses/hectare. Egg mass surveys are completed in the fall of 

the year. The second method is to conduct pheromone trapping of the male Gypsy Moths. 

Pheromone traps are baited with a bio-lure of the female, to attract the males into the plastic 

traps. The traps are set out in the permanent sample plots prior to July 1, and remain in the plots 

until just after Labour Day. The moths are counted twice weekly and recorded. The monitoring 

provides Conservation Halton staff with details of potential outbreaks of Gypsy Moth and an 

annual record of trapped male moths in the permanent sample plots. This monitoring led to the 

successful aerial spray program in May of 2008 of selected properties in the southern portion of 

our watershed, combined with a natural collapse in the Gypsy Moth population. Egg mass 

sampling in 2009 indicated a continued population collapse. 

 

Other forest health issues have caused concern for forestry staff over the last 5 years. Species to 

document and monitor include the Asian Long-horned Beetle (Anoplophora glabripennis) and 

Emerald Ash Borer (Agrilus planipennis). Asian Long-horned Beetle has not been detected in 

Conservation Halton’s watershed. The outbreak has been contained within the City of Toronto. 

Emerald Ash Borer has been found and confirmed in the Region of Halton, specifically within 

the Town of Oakville in 2008.  The Canadian Food Inspection Agency (CFIA) has placed the 

entire Greater Toronto Area, which includes the Region of Halton, in an Area regulated by 

Ministerial order. The CFIA regulation bans the movement of ash wood products from regulated 

areas to non regulated areas, to help reduce the rate of spread of the insect. Unconfirmed finds 

have been documented on Conservation Halton lands in Oakville and at Mount Nemo 

Conservation Area. 

 

Currently Ash decline, Oak decline, Beech bark disease, Butternut canker and Red Pine pocket 

decline are being observed in both private and public forested lands in Halton.  Two-lined 

Chestnut Borer (Agrilus bilineatus) has recently been observed in Mount Nemo Conservation 

Area.  To monitor Butternut canker, the locatiosn of Butternut Trees has\ve to be confirmed on 

Conservation Halton properties. This is primarily completed through forest land inventory and or 

natural heritage inventories. Butternut is important because it is now listed as an Endangered 

Species, under the Endangered Species Act, 2007. The threat to this tree species is the Butternut 

canker, a fungal disease that eventual kills the tree. Proper monitoring involves a “health 

assessment” of the tree. The purpose of the Butternut Health Assessment is to determine whether 

the tree is retainable and important for the recovery of the species. A retainable tree exhibits 

characteristics that indicate possible resistance to the Bbutternut canker. To date, four 

Conservation Halton staff have been certified by the Ontario Ministry of Natural Resources as 
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Butternut Health Assessors. Reports of healthy trees are submitted to the Forest Gene 

Conservation Association for follow-up inspections.  All incidences of disease are documented 

in the perpetual forestry files located at the administration office of Conservation Halton.  

    

Natural Resources Canada conducted aerial surveys and ground truthing in early 2008 and found 

Fall Cankerworm (Alsophila pometaria).  Moderate to severe defoliation in Hilton Falls, Kelso, 

Rattlesnake Point and Crawford Lake Conservation Areas were reported.  The defoliation was 

initially blamed on Gypsy Moth since the Fall Cankerworm feeds on the same species and at the 

same time. No defoliation by Fall Cankerworm was reported by Natural Resources Canada 

during 2009 aerial survey inspections.  

 

The Ministry of Natural Resources, in a jointly funded project with Natural Resources Canada, 

established a monitoring plot at Hilton Falls Conservation Area for the most recent invasive pest 

to Ontario, the European Wood Wasp (Sirex noctilio).  The Canadian Food Inspection Agency 

has rated the European Wood Wasp as "very high risk" for North America because it is a serious 

pest of pine plantations.  It was successfully collected and identified in upper New York State in 

2004 and in Prince Edward County in Ontario in 2005.  A Lindgren funnel trap is used to 

monitor for this insect and one was established in the Scots Pine (Pinus sylvestris) plantation on 

the north side of No.5 Sideroad, just east of the Appleby Line intersection.  The trap was 

monitored bi-weekly throughout the summer of 2008 by the Canadian Forest Service staff. No 

reports of adult European Wood Wasp were document and sampling was not conducted in the 

Conservation Halton watershed in 2009. 

 

3.0 Supplemental Monitoring  

 

3.1 Check Your Watershed Day - Sixteen Mile Creek 

 

The Check Your Watershed Day (CYWD) protocol was developed by the Ontario Ministry of 

Natural Resources as an additional module to be added to the Ontario Stream Assessment 

Protocol (OSAP) manual.  The protocol allows for volunteers to go out and assess a watershed in 

a short amount of time. While the protocol is still in the draft stages, it has been applied in 

several watersheds across Ontario including; Cobourg Creek, Ganaraska River, Wilmot Creek, 

Duffins Creek, Oshawa Creek and Bronte Creek, Cold Creek, Graham Creek, Nonquon River, 

Uxbridge Brook, and Sixteen Mile Creek. 

 

This year’s Check Your Watershed Day concurrently took place on Cold Creek, Graham Creek, 

Nonquon River, Uxbridge Brook, and Sixteen Mile Creek. The day included morning training 

sessions for the Stream Team Leaders, a free lunch for all volunteers and then monitoring the 

watersheds in the afternoon.  The weather was perfect and in total 1073 km
2
 was covered by 184 

volunteers checking 520 sites.  

 

Conservation Halton’s third annual Check Your Watershed Day was held for the Sixteen Mile 

Creek Watershed on July 18, 2009.  Kelso Conservation Area was the home base where all the 

training and dispersal of teams took place.  Conservation Halton hosted CYWD in partnership 

with Sheridan College, the Ted Knott Chapter of Trout Unlimited and Citizens Environment 

Watch.  The event took place with the support of six staff members and 65 volunteers (the largest 
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turnout of volunteers for any CYWD ever).  The watershed was broken into geographic zones 

using a geographic information system (GIS) and crews were sent to collect flow data at specific 

road crossings within their assigned zone.  Sites up to three metres in wetted width were sampled 

using an unpublished protocol outlined in the CYWD draft module of the Ontario Stream 

Assessment Protocol.  Crews recorded whether streams were wet, dry or flowing, and used a 

variety of techniques to determine stream discharge.  If the culvert was perched, a volume over 

time method was used wherever possible.  This method involved measuring the time it takes to 

fill a known volume of water in a bucket and record the volume and the time.  Where substantial 

flow was present, discharge was measured using hydraulic head and a cross-sectional 

area/velocity method.  Streams with minimal flow were sampled using a floating object and 

distance over time velocity/cross-sectional area method.  Streams greater than three metres in 

width were sampled using velocity metres in 22 panel sections.   

 

One hundred and fifty sites were successfully visited and assessed on Sixteen Mile Creek.  Those 

that were not visited and assessed were either not located by volunteers or were inaccessible due 

to safety or property ownership concerns.  Fifty-eight percent of the sites were found to be dry 

which was surprising as 2009 was considered a wet year and there was a small rain shower the 

day before the event.  Some improvements to the protocol were made after the 2008 CYWD 

event in order to reduce the amount of variability due to protocol and training.  The biggest 

change was the introduction of scannable forms for this year’s event.  The sheets were able to be 

scanned directly into the database to save the data entry time.  The data is currently being worked 

up by the Ministry of Natural Resources to show mapping of water budgets and linkages with 

fish habitat.  

 

 

 
 

 Check Your Watershed Day participants 
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3.2 Lake Ontario Monitoring Study  

 

In 2007 a collaborative study lead by Environment Canada, in partnership with local 

conservation authorities, led to a decision to intensively monitor five tributaries to Lake Ontario 

during runoff events. The objective of the project was to gather hydrology and water quality data 

(basic nutrients, turbidity and suspended sediments) in order to characterize water quality (loads) 

and pathogen inputs into Lake Ontario during runoff events and to assist with drinking water 

source protection studies and investigations of the near shore zones of the lake. 

 

As noted previously, Conservation Halton has water quality monitoring activities in place on 

Sixteen Mile Creek.  Water quality sampling, consistent with the PWQ protocols, occurs 

monthly approximately eight times a year as part of the Provincial Water Quality Monitoring 

Network (PWQMN). Over time, it has been noted that elevated concentrations of certain water 

quality parameters appear during high flows that are related to storm events.  A storm event is 

considered to be 10 to 15 mm of rainfall within 24 to 48 hours of the sampling date.  The 

inclusion of event based water quality monitoring enhances Conservation Halton’s monitoring 

program and provides a more robust dataset to strengthen our evaluation opportunities.  These 

data will be used to validate pollutant loading estimates generated in Phase 1 of the study, assist 

with the set up and calibration of the SWAT watershed model, interface with other proposed 

Lake Ontario Models, help characterize intake protection zones and provide support for other 

studies that are investigating changes in the near shore ecological dynamics of the lake.   

 

Conservation Halton, along with the Niagara Penninsula Conservation Authority, Credit Valley 

Conservation and the Ganaraska Region Conservation Authority agreed to partner with the 

Collaborative on the Lake Ontario Monitoring Studies (LOMS) and to collect any ancillary 

pathogen samples requested by the Ontario Ministry of Environment or Environment Canada. 

 

Watersheds selected by the Collaborative Steering Committee for investigation include: Twenty 

Mile Creek, Sixteen Mile Creek, Credit River, Ganaraska River and Cobourg Creek.  These 

watersheds represent a range of land use, geology and drainage areas and are located in 

proximity to drinking water intakes and/or the special near shore areas selected for the 2008 

Lake Ontario Study.  The City of Toronto is conducting similar studies for the Humber River, 

Don River, Highland Creek and the Rouge River.  In conjunction with on-going work in support 

of the Duffin Water Pollution Control Plant expansion, the Regions of York and Durham are 

funding TRCA to sample Duffins Creek and Carruthers Creek.   The Ministry of Environment 

arranged for the analysis of samples. 

 

The LOMS monitoring location on the Sixteen Mile Creek was set as close to Lake Ontario as 

possible but above the influence of the Lake Ontario backwater effect.  The site was located on 

public lands on a property known as Hogs Back Park owned by the Town of Oakville. The 

sampling equipment was located in a tamper-proof, lockable aluminum security box that was 

fastened to the gabion baskets on the east bank of Sixteen Mile Creek just upstream of the Speers 

Road bridge.  The water sampling line ran out into a suitable reach of the creek. Access was 

through Hogs Back Park from Cross Avenue. 
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Each composite sample was 

collected over several days with an 

ISCO automated water sampler. 

Individual grab samples were 

collected according to protocols 

established by the Ministry of 

Environment.  A YSI 600QS 

handheld sampler was used for real 

time water quality data. All samples 

were immediately placed on ice and 

transported to the Ministry of 

Environment lab in Etobicoke within 

4 hours. The data collected during 

the storm events was then compared 

to routine data collected downstream 

as part of the PWQMN program. 

 

Sampling began in May 2008, with 

composite samples taken during 17 

storm events from May until December 2008.  Sampling continued in 2009 when 22 samples 

were collected from February until the end of September. Fifteen of the 22 samples collected in 

2009 were storm events while the remaining 7 samples were not storm events.  Unfortunately, 

due to problems with the equipment, only grab samples were collected in 2009. 

 

The following is a brief comparison and discussion of the data collected as part of both the 

LOMS initiative and the PWQMN program.   

 

Chloride 

 

Chloride is an important anion in domestic wastes and in some natural waters. Chloride ions are 

conservative and highly mobile, tending to remain in solution once dissolved.  Winter 

application of road salt can produce high salt concentrations in water after runoff. Most chloride 

concentrations at all stations in the Conservation Halton watershed were well below the MOE 

objectives.  In 2008 and 2009 none of the 15 samples collected in Sixteen Mile Creek as part of 

the PWQMN exceeded the provincial maximum desirable concentration (PWQO) of 250 mg/L. 

Similarly in 2008 none of the samples collected as part of LOMS exceeded the PWQO. However 

in 2009 one sample exceeded the PWQO. The sample that measured a chloride concentration of 

303 mg/L was collected on February 27, 2009 following two days of rain and significant snow 

melt. As might be expected, the conductivity reading (1303 µS/cm) was almost twice the median 

reading for 2009. Median chloride readings taken during the LOMS study did not differ 

significantly from the readings taken as part of the PWQMN. 

 

 

 

 

ISCO automated grab sampler within the tamper-proof security 

box. 
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Figure 31:  Comparing Chloride Concentrations – PWQMN Data vs. LOMS Data (mg/L) 
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Nitrogen 

 

Nitrogen can occur in various forms.  The nitrate ion is soluble and highly mobile in the aquatic 

environment. It plays a major role in biological processes and is a significant nutrient for plant 

growth.  However, high concentrations of nitrogen can lead to eutrophication and can also be 

toxic to some juvenile fish species. While there is no PWQO for nitrogen, concentrations of less 

than 2.93 mg/l are considered desirable to prevent excessive plant growth.  

 

Nitrate + Nitrite concentrations are rarely elevated in the Conservation Halton watershed and no 

samples collected as part of the LOMS study exceeded the PWQO although the concentration 

approached the guideline on one occasion. The median Nitrate + Nitrite concentration measured 

during the LOMS study was higher than the median concentration measured as part of the 

PWQMN in both 2008 and 2009. 
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Figure 32:  Comparing Nitrogen Concentrations – PWQMN Data vs. LOMS Data (mg/L) 

 

Nitrate + Nitrite

PWQMN Data vs. LOMS Data 

Sixteen Mile Creek

0

1

2

3

4

5

6

P WQMN LOMS P WQMN LOMS

2008 2008 2009 2009

N=8 N=17 N=7 N=22

N
it
r
a
te
 +
 N
it
r
it
e
 (
m
g
/l
) PWQO

 
 

Phosphorus 

 

Phosphorus can occur in numerous organic and inorganic forms.  It plays a major role in 

biological processes and is generally the limiting nutrient for plant growth.  High concentrations 

of phosphorus can result in excessive plant and algae growth and ultimately, in eutrophication.  

As this over-abundance of plant material dies, oxygen is consumed in the process. The resulting 

oxygen depletion can reduce biodiversity. Phosphorus sources include commercial fertilizers, 

animal wastes and municipal and industrial wastewater.   

 

There is no final PWQO for total phosphorus: however, an interim objective recommends 

concentrations of less than 0.03 mg/L to be desirable in order to prevent excessive plant growth. 

In the Conservation Halton watershed, excess growth of Cladophora or nuisance algae is a 

problem in many reaches of watershed creeks. Watershed streams also deliver elevated 

concentrations of nutrients to the Lake Ontario near shore area.  Excess growth of Cladophora 

and blooms of Cyanobacteria or toxic blue-green algae are serious problems in the Lake Ontario 

near shore environment. 

 

The LOMS study is a further indication of high levels of phosphorus in Sixteen Mile Creek and 

the impact of storm events in delivering nutrients to the Lake Ontario near shore environment. 

In 2008, ninety-four percent (16 of 17) of total phosphorus concentrations measured exceeded 

the interim objective of 0.03 mg/L. The maximum concentration was measured as 1.06 mg/L or 

thirty-five times the objective while the median concentration was calculated to be 0.24 mg/L or 
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eight times the objective. This compares to the PWQMN data that measured a maximum of 0.18 

mg/L or about six times greater than the objective. The median PWQMN concentration was 

calculated to be 0.05 mg/L or 1.6 times the interim PWQO. In other words, each storm event is 

capable of delivering approximately four to five times the level of nutrients that occurs during 

normal flows. 

 

A comparison of the 2009 data shows similar results. All of the phosphorus samples taken during 

storm events exceeded the objective. The maximum concentration was measured as 1.50 mg/L or 

fifty times the interim objective while the median concentration of storm events was calculated 

to be 0.09 mg/L or three times the objective. This compares to the PWQMN where only two of 

the samples (29%) exceeded the interim PWQO. The PWQMN measured a maximum total 

phosphorus concentration of 0.08 mg/L or about three times greater than the objective. The 

median PWQMN concentration was calculated to be 0.02 mg/L or 30 percent below the PWQO. 

Again this illustrates the impact of storm events on nutrient levels in our watershed. 

 

Figure 33:   Comparing Total Phosphorous Concentrations – PWQMN Data vs. LOMS Data 
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In addition to measuring total phosphorus, both the PWQMN and LOMS programs measure 

phosphate, another form of phosphorus that is more soluble in water and more bio-available to 

aquatic vegetation. According to Canadian Water Quality Guidelines phosphate concentrations 

in natural waters should generally measure between 0.010 mg/L and 0.050 mg/L although the 

range can be from less than 0.001 mg/L to more than 0.600 mg/L. There is no PWQO or 

guideline for phosphate. 

 

During the 2008 and 2009 PWQMN monitoring seasons, the median phosphate concentrations 

were calculated to be 0.013 mg/L and 0.005 mg/L respectively. The maximum measured 
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concentrations were 0.045 mg/L and 0.016 mg/L respectively. These concentrations compare 

favourably to those described in the Canadian Water Quality Guidelines.  

 

By way of comparison, concentrations measured for storm events during the LOMS study 

generally showed elevated phosphate concentrations. During 2008 and 2009, the LOMS 

monitoring program calculated the median phosphate concentrations as 0.023 mg/L and 0.015 

mg/L respectively.  Again, a storm event may be delivering some two to three times the level of 

phosphate that occurs during normal flows. The maximum measured LOMS concentrations were 

0.072 mg/L and 0.141 mg/L respectively. The maximums measured during storm events were as 

much as nine times greater than the maximum measured during normal flows. 

 

Although phosphate is now banned from household detergents, the findings from the LOMS 

study in Sixteen Mile Creek reinforce the data collected during the PWQMN program. 

Phosphorus concentrations are generally elevated in creeks and lakes throughout the 

Conservation Halton jurisdiction.  Efforts must continue to reduce phosphorus sources from 

reaching our streams. 

 

Figure 34:  Comparing Phosphate Concentrations – PWQMN Data vs. LOMS Data (mg/L) 
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3.3 Species at Risk Monitoring for Parks Master Planning 
 

As a recipient of funding through the Ministry of Natural Resources’ Species at Risk 

Stewardship Fund in 2009, Conservation Halton conducted species at risk fieldwork at Hilton 

Falls Conservation Area, Crawford Lake Conservation Area, Crawford Tract II Resource 

Management Area and other priority areas.  Inventory work in 2009 complemented surveys 

completed in 2008 at Rattlesnake Point, Mount Nemo, and Glenorchy Conservation Areas.   
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In 2009, Conservation Halton field staff collected 678 centroid coordinates and 61 polygons of 

new species at risk and provincially rare species occurrences.  Observations were predominantly 

documented using a handheld Trimble GeoXM GPS unit to collect sub-metre accuracy point and 

polygon features.  Species at risk were counted and immediate and possible threats were 

documented.  In addition to species at risk and provincially tracked species, a total of 135 Halton 

Region rare and site district rare species were also documented. Table 6 provides a summary of 

the nineteen species at risk and provincially tracked species observed and/or re-confirmed during 

the 2009 field season. 

 

The results of these inventories re-affirm the importance of these protected areas as significant 

habitat for rare species.  This information will be shared with the Ministry of Natural Resources 

and will be integrated into master planning for these properties.  Through this initiative, 

conservation of species at risk and their habitats will be enhanced by means of an updated 

management plan that considers the value of these features and their long-term ecological 

integrity.   

 

Monitoring highlights for Jefferson Salamander, Hooded Warbler, West Virginia White, 

Snapping Turtle, American Columbo, Puttyroot, Downy Yellow False Foxglove, and Green 

Violet are further detailed below.  

Table 6:   Species at Risk and Provincially Tracked Species 2009 Inventory Summary 

 

Status/ 

SRank Category Scientific Name Common Name 

New 2009 

Observations 

END Plant Juglans cinerea Butternut 73 trees 

END Plant Frasera caroliniensis American Columbo 1358 stems 

THR Herptile Ambystoma jeffersonianum Jefferson Salamander 2 records 

S2 Herptile 

Ambystoma 

jeffersonianum-laterale 

Jefferson Salamander 

Unisexual Complex 

10 records (17 

individuals) 

SC Bird Wilsonia citrina Hooded Warbler 6 records 

SC Herptile Lampropeltis triangulum Milksnake 2 records 

SC Herptile Thamnophis sauritus Eastern Ribbonsnake  2 records 

SC Herptile Chelydra serpentina Snapping Turtle 4 records 

SC Bird Wilsonia canadensis Canada Warbler 1 record 

SC Lepidoptera Pieris virginiensis West Virginia White 

33 records (168 

individuals) 

S1 Plant Aureolaria virginica 

Downy Yellow False 

Foxglove 31 stems 

S2 Plant Aplectrum hyemale Puttyroot 71 stems 

S2 Plant Hybanthus concolor Green Violet 61 polygons 

S2 Odonata Enallagma anna River Bluet 4 records 

S2S3 Lepidoptera Asterocampa clyton Tawny Emperor 3 records 
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Status/ 

SRank Category Scientific Name Common Name 

New 2009 

Observations 

S3 Plant Euonymus atropurpurea Burning Bush 1 plant 

S3 Odonata Lestes forcipatus Sweetflag Spreadwing 3 records 

S3 Lepidoptera Satyrium caryaevorum Hickory Hairstreak 1 record 

S3 Lepidoptera Papilio cresphontes Giant Swallowtail 1 record 

 

 

Jefferson Salamander (Ambystoma jeffersonianum) and Polyploids 

 

Jefferson Salamander surveys were completed in April and May of 2009 focusing on Hilton Falls 

Conservation Area, Crawford Lake Conservation Area and Crawford Tract II RMA.  One 

additional sample was collected from the Hilton Complex Currie Tract. DNA samples were 

taken from individuals caught using dip-nets or minnow traps, and from incidental captures. 

Samples were sent for DNA analysis to Dr. James Bogart at the University of Guelph.  Egg 

samples were collected from two vernal pools at Crawford Lake Conservation Area in 2008 and 

were hatched and verified (LJJ) by Dr. James Bogart and returned to the pond in early June.  

 

Table 7 summarizes the locations and 

DNA verifications of the specimens 

assessed in 2009.  

 

The extent of vernal pools was mapped 

and described in the three conservation 

areas and will be used to describe 

Jefferson Salamander habitat and 

associated setbacks for the master 

planning process.  In collaboration with 

the Aurora District MNR, Conservation 

Halton’s master plan for Hilton Falls and 

Crawford Lake Conservation Areas will 

be used as pilot areas to test guidelines 

interpreting the new Endangered Species 

Act habitat regulations for Jefferson 

Salamanders and polyploids (Ontario 

Regulation 436/09).  

 

 

 

 

 

 

 

 

 

 Jefferson Salamander (Ambystoma jeffersonianum) and 

Polyploid 

(B. Van Ryswyk) 
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Table 7:  Jefferson Salamander 2009 Survey Results 

 

Location Ambystoma jeffersonianum 
Ambystoma jeffersonianum – 

laterale 

Hilton Falls Conservation Area 1 5 (LJJ), 2(LJJJ) 

Crawford Lake Conservation Area 1 3 (LJJ), 1(LJJJ) 

Crawford Tract II Resource 

Management Area   

2 (LJJ), 1 (LLJ) 

Hilton Complex – Currie Tract   1 (LJJ), 1(LLJJ) 

Totals 2 16 

 

 

Hooded Warbler (Wilsonia citrina) 

 

Breeding bird surveys documented five, possibly six, nesting pairs of Hooded Warblers in Mount 

Nemo, Rattlesnake Point and Crawford Lake Conservation Areas.  The ecosystems of these 

conservation areas provide habitat for the recovery of this species which was down-listed from 

Threatened to Special Concern in September, 2009.  

 

West Virginia White (Pieris virginiensis) 

 

In collaboration with the Toronto 

Entomologists' Association and the Region of 

Halton a detailed spring survey was completed 

to determine the population health and suitable 

habitat for this butterfly species of Special 

Concern.  Hilton Falls Conservation Area was 

once thought to be the core habitat for this 

species.  After further inventory work, this 

species was documented in good numbers 

elsewhere in the province and the species was 

down-listed from Endangered to Special 

Concern in 1990. Since the 1990’s, few surveys 

have been completed to determine the status of 

the Halton populations.  

 

Results from the 2009 surveys counted 168 individuals from 33 coordinate locations.  Survey 

locations included Hilton Falls Conservation Area, Hilton Forest Complex, Crawford Tract II 

RMA, and incidental sightings on Ontario Realty Corporation and private lands. See Table 8 for 

observation breakdown by location. 

 

Monitoring results from the 2009 observations were over-laid with those from the Landplan 

Collaborative Ltd (1991) publication for Hilton Falls CA and the Hilton Complex.  Landplan 

West Virginia White (Pieris virginiensis) on 

Conservation Halton Lands 

(B. Van Ryswyk) 
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was commissioned by the MNR to update all of the West Virginia White populations throughout 

the province, including detailed surveys at Hilton Falls Conservation Area and the Hilton 

Complex.  

 

Locations from the 1990-91 survey for this area more or less coincide with the locations of the 

updated 2009 surveys.  This is a positive sign indicating that the habitat and host plant for the 

butterfly have more or less been maintained over the 19-year interval.  Because of the difference 

in survey protocols, a comparison in population numbers cannot be made.  

 

Table 8:  Summary of West Virginia White 2009 Surveys 

 

Location Records 

Hilton Falls Conservation Area 19 

Hilton Complex (5 Currie Tract, 1 

Mahon Tract) 

6 

Crawford Tract II Resource 

Management Area 

6 

Ontario Realty Corporation 1 

Private 1 

Totals 33 

 

Snapping Turtle (Chelydra serpentina) 

 

With the addition of Snapping Turtle to the 

Species at Risk in Ontario (SARO) list, 

inventory of this species was included in this 

project.  A determined Snapping Turtle 

decided to nest along the sandy pathway at the 

Kelso Conservation Area.  In order to protect 

this nest from being trampled and predated, 

Conservation Halton staff installed a chicken 

wire cage overtop of the nest site. As of fall 

2009 no hatchlings had yet emerged, but staff 

will excavate the nest cavity in spring 2010 to 

determine the fate of the eggs. It is possible 

that the eggs hatched, but the hatchlings did 

not emerge. Live snapping turtle hatchlings 

have been observed in nest cavities in the spring elsewhere in Ontario (K. Barrett, pers. obs.), 

indicating potential for successful overwintering. 

 

American Columbo (Frasera caroliniensis) 

 

Detailed inventory of the American Columbo population at Clappison Woods Resource 

Management Area and Hydro One corridor determined an accurate spatial extent and 

demographic breakdown of the population.  In total, 1358 stems were noted with 66 flowering, 

Snapping Turtle (Chelydra serpentina) 

 

(N. Finney) 
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977 vegetative and 315 juvenile stems.  Threats to the population include Hydro One 

maintenance, Dog-strangling Vine (Cynanchum rossicum) and forest canopy closure.  American 

Columbo was recently uplisted provincially to Endangered.  In the coming years, the Ministry of 

Natural Resources will commence work on developing a recovery strategy for the species.  

Monitoring of this and other American Columbo populations within Conservation Halton’s 

landholdings will assist in this work.  

 

Puttyroot (Aplectrum hyemale) 

A new observation for Puttyroot (S2) in Hilton Falls 

Conservation Area was noted.  Never before 

recorded in Halton, the population consists of 71 

plants.  In 2010, this species will be assessed by the 

Committee on the Status of Endangered Wildlife in 

Canada (COSEWIC), to determine if it is ‘at risk’ 

federally.  Information gathered on this species by 

Conservation Halton was incorporated in the 

COSEWIC Status Assessment of the species. This 

population is the only known record in Halton and 

in the greater GTA and is situated between the two 

remaining core areas for this species in Norfolk 

County and Simcoe County (Finney 2010)   

 

Downy Yellow False Foxglove (Aureolaria virginica) 

 

Inventory of the Downy Yellow False Foxglove 

population at the Clappison Woods Resource 

Management area amounted to 31 stems.  This 

occurrence, one of only six extant populations in 

Ontario, has undergone a steady decline.  In 1988 it 

consisted of 200+ stems, while in 2001 the population 

size had been reduced to 150 stems.  Now, in 2009, 

only 31 stems remain. Further habitat assessment and 

management opportunities will be explored in 2010.  

Given that this species has a provincial rank of S1 and 

with so few populations found in Ontario, consideration 

for the SARO should be explored.  The Aurora District 

MNR is drafting a COSSARO (Committee on the 

Status of Species at Risk in Ontario) Status Assessment 

of the species and will incorporate this information. 

 

Green Violet (Hybanthus concolor) 

 

Additional surveys of Green Violet populations 

throughout Conservation Halton properties amounted to 61 new polygons mapped in 2009.  

 

Green Violet (Hybanthus concolor) in Hilton 

Falls Conservation Area. 

(N. Finney) 

Flowering Puttyroot (Aplectrum hyemale) at Hilton 

Falls Conservation Area 

(N. Finney) 
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Monitoring of Green Violet through this project enabled staff to document and report the 

development of unauthorized bike trails through the most significant concentration of this 

species in Hilton Falls Conservation Area.  Conservation Halton worked to decommission these 

unauthorized trails and is working with the mountain biking community to reduce further 

encroachments on Conservation Halton lands and species at risk. 

 

Table 9 summarizes the breakdown of the known populations of Green Violet mapped to date in 

the Conservation Halton watershed.  In total, 94 polygons and 184 point features have been 

mapped. Large populations (polygons) amount to a total of 5.3 hectares.  The largest 

concentration of Green Violet in the watershed is found at Crawford Tract II RMA, amounting to 

49% of the area of known large populations for the watershed.  In consideration of this, specific 

management guidelines and practices will be incorporated into the Master Plan for this area.   

 

Table 9:  Summary of Green Violet (Hybanthus concolor) data from 2008-2009 

 

Polygonal Data 
Location 

Polygons Hectares 
Point Data 

Crawford Tract II Resource 

Management Area 27 2.576 52 

Hilton Falls Conservation Area 54 1.707 108 

Crawford Lake Conservation Area 
3 0.761 3 

Region of Halton – Hilton Complex 9 0.456 18 

Yaremko Ridley Resource Management 

Area 1 0.02 0 

Waterdown Woods Resource 

Management Area 1 0.1 0 

Private Lands 4 0.294 1 

Totals 94
1
 5.267 184 

 

3.4 Globally and Provincially Rare Vegetation Communities 

 

Documentation of rare vegetation communities was completed during ELC field surveys at 

Hilton Falls, Rattlesnake Point and Crawford Lake Conservation Areas and at Crawford Tract II 

Resource Management Area.  

 

Globally rare vegetation communities (GRank of G1 to G3) are ranked through consensus and 

hosted on Nature Serve (2009). These ranks are based on the total number of known, extant sites 

world-wide and the degree to which they are potentially or actively threatened.  However, not all 

southern Ontario Ecological Land Classification (ELC) Units have corresponding global ranks. 

                                                 
1
  Polygon numbers are adjusted as a result of populations that cross boundaries between Hilton Falls Conservation 

Area and Region of Halton Lands, and Crawford Tract II RMA and private lands.  
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Provincially rare vegetation community ranking (SRank of S1 to S3) was developed by 

Bakowsky (1997) and is used by the Natural Heritage Information Centre to establish protection 

priorities for rare natural communities.  Provincial ranks are not legal designations and as with 

global ranks, not all provincial ranks have corresponding ELC Units.  By examining global and 

provincial vegetation community ranks, the status, rarity, and urgency of conservation, 

protection, and restoration needs can be determined.  

 

The top three globally rare vegetation communities documented during 2009 are White Cedar 

Treed Carbonate Cliff Type (G2Q), Bur Oak Mineral Deciduous Swamp Type (G2G3Q) and 

Sugar Maple on Bedrock Forest (G3G4).  

 

The globally rare White Cedar Treed Carbonate Cliff 

community is only found in the upper Great Lakes 

region of Canada and the United States, and is found 

in Ontario along the Niagara Escarpment. This 

community is restricted to small areas of moist cliffs 

characterized by open-canopied White Cedar 

woodland. In Ontario, this globally rare community is 

where the oldest trees known in Canada east of the 

Rocky Mountains are located (Kelly and Larson 

2008). The Cliff Ecology Research Group from the 

University of Guelph sampled trees on these Niagara 

Escarpment cliffs from 1989 to 2004.  

 

The three oldest White Cedar trees in Halton are 

located at Mount Nemo Conservation Area. All of 

these are over 800 years old and germinated in 1134, 

1144, and 1176 AD respectively (Kelly and Larson 

2008). Twenty trees were sampled at Crawford Lake 

Conservation Area and 31 at Rattlesnake Point 

Conservation Area. The oldest tree between these two 

areas is 599 years old and germinated in 1476 AD 

(Kelly and Larson 2008). This cliff community is 

sensitive to human impact from climbing and 

bouldering as a result of the removal of vegetation 

and the use of trees as tie offs.  

 

One small polygon amounting to 0.4 hectares of Bur 

Oak Mineral Deciduous Swamp was documented in 

the far north-west section of Hilton Falls 

Conservation Area. To date this is the only mapped 

location of this globally rare community in Halton.  

 

Sugar Maple on Bedrock Forest is the predominant forest type located on the bedrock plain west 

of the escarpment rim, prominently found in Hilton Falls Conservation Area and Crawford Tract 

The Globally Rare White Cedar Treed 

Carbonate Cliff at Rattlesnake Point 

Conservation Area 

(N.Finney) 
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II RMA (Riley et al. 1996).  The absent or very shallow soil layer is topped by a mature Sugar 

Maple canopy, and this unique composition makes the community globally rare.  In 2009, a total 

of 23.3 hectares of this rare community was mapped. Sporadic locations of this community 

remain to be mapped in the Hilton Falls Conservation Area.  

 

The top four provincially rare vegetation communities 

documented in 2009 were Carbonate Caves (also known 

as Limestone Crevice Cave Ecosite) (S1), two types of 

Carbonate Open Talus communities (S2) and the Fresh 

– Moist Basswood – White Ash Carbonate Treed Talus 

community (SNR, likely S2?).  

 

Carbonate Caves were documented at Rattlesnake Point 

Conservation Area.  Certain caves contained excellent 

representation of calcite popcorn formations as well as 

roosting and hibernation habitat for bats, including the 

provincially rare Eastern Pipistrelle.  

 

Throughout Ontario, all talus communities are 

considered provincially rare (S1 to S3).  Below the 

escarpment cliffs, the upper talus slopes are mesic and 

dry-mesic and support mixed and conifer fire-

successional forests, while middle and lower talus 

communities support mesic broadleaf or mixed forests 

(Riley et al. 1996). 

 

The Dry - Fresh Carbonate Open Talus (S2), Fresh - 

Moist Carbonate Open Talus (S2), and Fresh - Moist 

Basswood - White Ash Carbonate Treed Talus (SNR) 

are the rarest talus communities documented in 2009.  

These are provincially imperilled as a result of their 

limited range and representation in Ontario.  Of the four 

areas surveyed, Rattlesnake Point Conservation Area 

had the best representation of open and treed talus 

communities.  

 

One community historically documented at Crawford 

Lake and Rattlesnake Point Conservation Areas, that is 

no longer found there, is the Basswood - White Ash - 

Butternut Moist Treed Limestone Talus Type (G3G5 / 

S2). This community was documented during 

Conservation Halton’s Biophysical Inventories in the 

late 1970’s (Paton and Sharp 1979) and during the 

Niagara Escarpment Survey (Riley et al. 1996). First 

discovered in Ontario in 1991, the fungus Sirococcus clavigignenti-juglandacearum, also known 

as Butternut canker, attacks and kills Butternut trees (Juglans cinerea) (COSEWIC 2003). This 

ELC surveys of provincially rare Talus 

Communities 

 

(N. Finney) 
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has led to a decline of this species across its range and within this talus ecosystem type. While 

remnant dead standing Butternut snags and infected trees are sporadically found in these 

communities, the predominant composition has changed to that of a Fresh - Moist Basswood - 

White Ash Carbonate Treed Talus Type. 

 

Tables 10 and11 summarize all of the globally and provincially rare vegetation communities 

documented in 2009.  

Table 10:  Globally and Provincially Rare Vegetation Communities 

 

ELC 

Unit 
Name GRank SRank 

Number / 

Area 

Location 

Acronym(s)  

CLT1-1 
White Cedar Treed Carbonate 

Cliff Type 
G2Q S3 

3 polygons 

0.07 hectares 

CLCA, 

CTIIRMA
2
 

SWD1-2 
Bur Oak Mineral Deciduous 

Swamp Type 
G2G3Q S3 

1 polygon 

0.4 hectares 
HFCA 

FOD5-? Sugar Maple on Bedrock Forest G3G4 SNR 
10 polygons 

23.3 hectares 

HFCA, 

CLCA, 

CTIIRMA 

TAT1-3 
Dry - Fresh White Birch 

Carbonate Treed Talus Type 
G3G5 S3 

1 polygon 

2.3 hectares 
HFCA 

TAT1-4 
Fresh - Moist Sugar Maple 

Carbonate Treed Talus Type 
G3G5 S3 

25 polygons 

33.7 hectares 
All 

 

Table 11:  Provincially Rare Vegetation Communities 

 

ELC 

Unit 
Name GRank SRank Number / Area 

Location 

Acronym 

(s)  

CCA1 Carbonate Cave Ecosite G? S1 3 locations RPCA 

TAO1-1 
Dry - Fresh Carbonate Open 

Talus Type 
G? S2 

4 polygons 

0.2 hectares 
RPCA 

TAO1-2 
Fresh - Moist Carbonate Open 

Talus Type 
G? S2 

3 polygons 

0.5 hectares 

RPCA, 

CLCA 

TAT1-5 

Fresh - Moist Basswood - 

White Ash Carbonate Treed 

Talus Type 

GNR 

SNR 

likely 

S2? 

9 polygons 

10.7 hectares 

HFCA, 

RPCA, 

CLCA 

TAS1-1 
Round-leaved Dogwood 

Carbonate Shrub Talus Type 
G? S2S3 

3 polygons 

0.03 hectares 
RPCA 

FOD7-4 
Fresh - Moist Black Walnut 

Lowland Deciduous Forest 
G4? S2S3 

1 polygon 

0.7 hectares 
CLCA 

                                                 
2
 White Cedar Treed Carbonate Cliff Type is also located at Rattlesnake Point and Hilton Falls 
Conservation Areas but was not mapped during this protocol. Presence of this community was small and 
scattered in composition. 
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ELC 

Unit 
Name GRank SRank Number / Area 

Location 

Acronym 

(s)  

Type 

TAS1-2 
Mountain Maple Carbonate 

Shrub Talus Type 
G? S3 

8 polygons 

2.1 hectares 
All 

TAT1-2 
Dry - Fresh White Cedar 

Carbonate Treed Talus Type 
G? S3 

12 polygons 

12.8 hectares 
All 

CLO1-1 
Cliffbrake - Lichen Carbonate 

Open Cliff Type 
G5 S3 

4 polygons 

0.24 hectares 
HFCA 

CLO1-2 
Bulblet Fern - Herb Robert 

Carbonate Open Cliff Type 
G5 S3 

19 polygons 

0.22 hectares 
All 

CLO1-3 
Canada Bluegrass Carbonate 

Open Cliff Type 
G5 S3 

1 polygon 

0.07 hectares 
RPCA 

FOD6-2 

Fresh - Moist Sugar Maple - 

Black Maple Deciduous 

Forest Type 

G? S3? 
4 polygons 

4.8 hectares 
HFCA 

FOD7-5 

Fresh - Moist Black Maple 

Lowland Deciduous Forest 

Type 

GNR S3? 
2 polygons 

1.5 hectares 
HFCA 

SWC1-2 

White Cedar - Conifer 

Mineral Coniferous Swamp 

Type 

G? S3S4 
1 polygon 

2.1 hectares 
HFCA 

SWC3-2 

White Cedar - Conifer 

Organic Coniferous Swamp 

Type 

G4G5 S3S4 
1 polygon 

3.3 hectares 
CTIIRMA 

SWT2-9 
Gray Dogwood Mineral 

Thicket Swamp Type 
G5 S3S4 

1 polygon 

0.3 hectares 
HFCA 

 
G1 - Extremely rare; usually 5 or fewer occurrences in the overall range or very few remaining individuals; or 

because of some factor(s) making it especially vulnerable to extinction. 

G2 - Very rare; usually between 5 and 20 occurrences in the overall range or with many individuals in fewer 

occurrences; or because of some factor(s) making it vulnerable to extinction. 

G3 - Rare to uncommon; usually between 20 and 100 occurrences; may have fewer occurrences, but with a large 

number of individuals in some populations; may be susceptible to large-scale disturbances. 

G? - Unranked, or, if following a ranking, rank tentatively assigned (e.g. G3?). 

Q - Denotes that the taxonomic status of the species, subspecies, or variety is questionable. 

S1 - Critically Imperiled - Critically imperiled in the nation or state/province because of extreme rarity (often 5 or 

fewer occurrences) or because of some factor(s) such as very steep declines making it especially vulnerable 

to extirpation from the state/province. 

S2 - Imperiled - Imperiled in the nation or state/province because of rarity due to very restricted range, very few 

populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation 

from the nation or state/province. 

S3 - Vulnerable - Vulnerable in the nation or state/province due to a restricted range, relatively few populations 

(often 80 or fewer), recent and widespread declines, or other factors making it vulnerable to extirpation. 

SNR or GNR - Unranked - Nation or state/province conservation status not yet assessed. 

S#S# or G#G#  - Range Rank —A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty 

about the status of the species or community. Ranges cannot skip more than one rank (e.g., SU is used rather than 

S1S4). 



Conservation Halton      86 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

4.0 Conclusion and Recommendations 

 

In 2009, Conservation Halton staff and volunteers were successful in monitoring numerous 

environmental indicators as part of the Long Term Environmental Monitoring Program as well 

as other supplemental monitoring programs.  With the LEMP program in its fifth year, the 

information collected plays an important role in documenting baseline conditions and developing 

trends in health for the Sixteen Mile Creek and Grindstone Creek watersheds, as well as the 

entire Conservation Halton watershed. The information gathered will assist staff in assessing the 

long term health of the watershed. 

 

Highlights of the 2009 Field Season 

 

• Fisheries sampling took place at 22 stations within the Sixteen Mile Creek watershed.  

Twenty-six different species were captured consisting of a total of 2,203 individuals.  As 

in previous years Creek Chub and White Sucker were the most abundant species.  Brook 

Trout was captured downstream of the Kelso Reservoir for the first time since 1975. 

• In total, 6 stations on Sixteen Mile Creek were considered to be in poor biotic health, 11 

in fair health and 4 in good health.  No stations were considered to be in good biotic 

health. 

• Fisheries sampling also took place on Grindstone Creek at 9 stations.  Fourteen different 

species were captured consisting of a total of 850 individuals.  Six stations were 

considered to be in poor biotic health, 2 in fair health and 1 in good health.  No stations 

were considered to be in good biotic health. 

• Benthic sampling was completed at 28 stations on Sixteen Mile Creek resulting in the 

collection of 71 different taxa.  Six of these stations were considered to be impaired, 19 

potentially impaired and 3 unimpaired. 

• Benthic sampling was also completed at 11 stations within the Grindstone Creek 

watershed resulting in the collection of 50 different taxa.  Overall 3 stations were 

considered to be impaired and 8 potentially impaired.  No stations were considered 

unimpaired. 

• Channel morphology monitoring took place at 23 stations on Sixteen Mile Creek and 8 

stations on Grindstone Creek.  Minimal changes were noted on all stations however 

increases in the amount of fine sediments, decreased bank stability and changes to the 

width to depth ratio were noted at a few select stations. 

• Based on Conservation Halton’s data collected for the PWQMN, trend analysis indicates 

a continued increase of chloride concentrations over time. 

• Total phosphorous remains elevated throughout the watershed. 

• Groundwater monitoring results indicate that all groundwater wells meet the provincial 

water quality objectives.  Two wells did note the presence of bacterial contamination. 

• Temperature loggers were deployed in both Sixteen Mile Creek and Grindstone Creek.  

The upper reaches of Sixteen Mile Creek were classified as cool-warm although some 

stations classified as cool were present.  Majority of the watershed was classified as 

warm water.  Grindstone Creek was largely classified as cool-warm although a few 

coolwater stations were identified in the headwaters. 

• Ecological Land Classification was completed at Hilton Falls, while Rattlesnake Point 

and Crawford Lake were revisited in the 2009 season.   
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• Tree height was measured at 10 plots at Waterdown Woods, resulting in 187 trees that 

were above 10 cm dbh.  Twenty species were also recorded in the plots during 

groundcover biodiversity monitoring.  Salamander monitoring resulted in 739 

salamanders recorded. 

• Rattlesnake Point saw 168 trees measured through tree height monitoring and 29 species 

of ground cover plants observed.  231 Salamanders were also observed in the plots. 

• Twelve plant species were recorded through groundcover monitoring at Glenorchy 

Conservation Area.  110 salamanders were also recorded in the plots. 

• Marsh monitoring resulted in the observation of 5 amphibian species and 11 bird species 

at Hilton Falls, 5 amphibian species and 11 birds species at Mountsberg and 4 amphibian 

species and 22 birds at Fuciarelli.   

• Twelve forest bird monitoring sites were visited across Hilton Falls, Waterdown Woods, 

Glenorchy and Bronte-Burloak Woods. 

• Forest pest monitoring indicates a population collapse of Gypsy Moth has happened as a 

result of successful aerial spraying in the spring of 2008. 

• Continued supplemental monitoring saw staff involved with numerous additional projects 

including Check Your Watershed Day (CYWD), Lake Ontario Water Quality Monitoring 

Study, Species at Risk Monitoring for Parks Master Planning and the monitoring of 

Globally and Provincially Rare Vegetation Communities. 

 

Through the Long Term Environmental Monitoring Program, numerous recommendations have 

been identified to ensure the continued protection and enhancement of the natural environment.  

These recommendations include: 

 

• Conservation Halton and its staff should continue to play an important role in the 

planning process to ensure the further protection of natural and hazard lands. 

• Improvements to riparian buffers and the removal of on-line ponds should take place in 

order to reduce stream temperatures throughout the watershed. 

• Environmental stewardship, education and outreach should be increased in order to 

protect natural areas and reduce environmental degradation throughout the watershed. 

• Efforts to increase awareness of the health of the Conservation Halton Watershed through 

communication publications i.e. Watershed Report Cards and Focus articles should 

continue. 

• Butternut health assessments should be completed for all trees on Conservation Halton 

properties. 

• Ecological Land Classification should be completed to community series for the entire 

watershed to establish baseline conditions to which future conditions can be compared. 

Classification to vegetation type should be completed in all Conservation Halton parks 

and elsewhere where site-specific information is required. 

• Detailed analysis of Conservation Halton’s Marsh Monitoring Program data should be 

undertaken. 

• An additional EMAN site is required in the North Oakville area and shrub and sapling 

monitoring plots should be established at existing sites. Down woody debris transects 

should be undertaken at the Glenorchy site. 
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• Additional Forest Bird Monitoring Program stations are required for statistical robustness 

at sites which currently only contain a single station. 

• Where possible, species at risk recovery actions should be implemented on Conservation 

Halton landholdings in a manner that is consistent with available recovery strategies. 

• Utilizing appropriate management activities within Conservation Halton parks to ensure 

the protection of SAR and to minimize reduction in populations. 

• Increased trail maintenance and wise use of public natural areas should be encouraged 

and monitored.  

• Given the large numbers of species at risk that occur within Conservation Halton 

landholdings, visitor impact monitoring should be established to balance the provision of 

recreational opportunities with the protection of the environment. 

• Water conservation, appropriate water taking and best management practices should be 

encouraged, especially in areas of dense agriculture. 

• Better control of phosphorous and phosphate reductions should be implemented.   

• Further education to reduce pesticides across the watershed. 

• Improved stormwater management to help reduce peak flows, erosion and stream 

degradation. 

• Efforts to improve in-stream habitat should be undertaken for present species and to 

increase the fish species diversity. 

• Stream clean-ups should be encouraged at degraded sites. 

• Increased riparian habitats to shade the creek and intercept nutrients entering the 

watercourses. 

• Long term environmental monitoring should continue in the future in order to document 

further changes throughout the Conservation Halton watershed. 
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5.0 Glossary of Terms 

 

Aerobic – Living, active, or occurring only in the presence of oxygen 

 

Anthropogenic - Processes or materials are those that are derived from human activities, as 

opposed to those occurring in natural environments without human influence. 

 

Bankfull – The point at which the channel is completely full just prior to flows overtopping the 

banks and occupying the floodplain. 

 

Benthic- The bottom substrate in a body of water 

 

Benthic Macroinvertebrates – Animals without backbones that live on the bottom substrate of 

a watercourse or waterbody and are visible to the naked eye. 

 

Benthos – Benthic macroinvertebrates. 

 

COSEWIC - Committee on the Status of Endangered Wildlife in Canada is a committee of 

experts that assesses and designates which wildlife species are in some danger of disappearing 

from Canada. 

 

Crossover – The location in a stream where the thalweg is in the centre of the channel during 

bankfull discharge. 

 

Diurnal – Active chiefly in the daytime 

 

Erosion-  The wearing away of the earths surface through any natural process. 

 

HFI - Hilsenhoff Family Index. 

 

Median – The middle data point.  

 

Parameter - An index or metric to measure the biological condition.  It can be an abundance 

measure, a percentage, or multivariate index. 

 

Parametric Indices – Using multiple metrics to summarize and emphasize particular features of 

raw data. 

 

Point Source contamination – A known location of contaminants. 

 

Pool - A deep or still place within a stream. 

 

Quartile - Any of the three values which divide the sorted data set into four equal parts. 

 

Riffle - A rocky shoal or sandbar lying just below the surface of a water way. 
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Riparian - Of, on or relating to the banks of a natural watercourse. 

 

SARO - A "species at risk" is any naturally-occurring plant or animal in danger of extinction or 

of disappearing from the province. Once classified as "at risk", they are added to the Species at 

Risk in Ontario (SARO) List. 

 

SDI – Shannon-Weiner Diversity Index.  

 

Species at risk (SAR) - Species listed or categorized as such by the Ontario Ministry of Natural 

Resources’ Species at Risk in Ontario (SARO) List or on the COSEWIC list, as updated and 

amended periodically.  The SARO list definitions include:  

 

Endangered: Facing extinction or extirpation 

Threatened: At risk of becoming endangered  

Special Concern: Sensitive to human activities or natural events which may cause it to 

become endangered or threatened 

 

SRank – Provincial ranks are used by the Natural Heritage Information Centre to set protection 

priorities for rare species and natural communities. These ranks are not legal designations. 

Provincial ranks are assigned in a manner similar to that described for global ranks, but consider 

only those factors within the political boundaries of Ontario. By comparing the global and 

provincial ranks, the status, rarity, and the urgency of conservation, needs can be ascertained. 

The NHIC evaluates provincial ranks on a continual basis and produces updated lists at least 

annually. 

 

Substrate-  The material that rests at the bottom of a stream. 

 

Taxa – A name designating an organism or a group of organisms. 

 

Thalweg - Main concentration of flow, normally the deepest part of the channel. 

 

Ubiquitous- Something that exists or is occurring everywhere. 

 

Watershed – A drainage basin which has water flowing into one body of water. 
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Appendix 1:  Aquatic Sampling - Site Selection Process and Attributes  

 

Aquatic monitoring sites were selected in order to gain coverage across the watersheds (or 

subwatersheds) and from the headwaters to the major confluences and ultimately to the creeks 

confluence with Lake Ontario.  Site selection was completed in GIS using the following 

methodology: 

 

• Random “dots” (representing sampling stations) were placed within the subwatershed 

boundary to represent sampling sites with coverage from the headwaters to the major 

subwatershed confluences. 

• Conservation Halton’s waterflow (stream layer) was then turned on within the GIS to 

illustrate stream locations. 

• Stations were then moved to the closest tributary regardless of location.  In instances 

where stations landed on the stream layer, that was determined to be the station location. 

• When sites were visited if access was denied or the site was unsuitable (according to 

sampling protocol) the station was moved to the closest appropriate station along the 

same reach. 

 

Site physical attributes were then summarized as seen below to ensure equal representation 

across the watershed.   

 

STATION EASTING NORTHING Permeability Slope Slope Range 

Stream 

Order 

APB-19 601857.3272 4801791.4010 High 1.2458 High 4 

APB-5 598815.2337 4804620.1572 Low 0.6865 Mod 4 

BRO-10 586454.0279 4808161.6033 High 2.6303 High 4 

BRO-115 587418.7964 4807977.3071 High 0.6409 Mod 5 

BRO-118 588937.7991 4809729.3863 Variable 0.3317 Mod 5 

BRO-119 603224.0010 4805588.5491 Low 0.0620 Low 6 

BRO-135 582734.5442 4810731.7702 Variable 0.3566 Mod 4 

BRO-142 589803.0783 4809856.5473 Low 0.6580 Mod 4 

BRO-145 587244.5531 4807020.0448 High 0.0000 Low 4 

BRO-149 591718.8517 4812188.5478 Low 0.0739 Low 5 

BRO-151 590627.0348 4815026.1926 Low 0.0000 Low 4 

BRO-152 588828.7811 4811073.0780 Variable 0.4493 Mod 4 

BRO-154 581414.4060 4804517.5962 High 0.0000 Low 4 

BRO-16 593288.8352 4809738.7981 Variable 0.1992 Low 5 

BRO-171 590618.9644 4810956.5806 Variable 0.5455 Mod 5 

BRO-172 584517.6382 4811105.8525 Variable 1.3729 High 3 

BRO-193 579637.5608 4804135.0054 High 0.1023 Low 4 

BRO-196 580475.7837 4807991.9422 Variable 0.4297 Mod 4 

BRO-2 574956.1148 4813329.4652 Low-Medium 0.0000 Low 4 

BRO-209 575232.9894 4812979.3334 Low-Medium 0.0000 Low 4 

BRO-21 597156.8763 4807588.6493 Variable 1.8489 High 6 
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STATION EASTING NORTHING Permeability Slope Slope Range 

Stream 

Order 

BRO-219 587942.6798 4806079.3015 High 0.0000 Low 4 

BRO-221 588410.8601 4809411.1241 Variable 0.6857 Mod 5 

BRO-230 588069.9961 4809048.4588 Variable 0.0000 Low 5 

BRO-232 589729.4376 4810157.9583 Variable 0.8730 Mod 5 

BRO-233 590366.3866 4810294.4395 Variable 0.8730 Mod 5 

BRO-234 588882.4002 4810952.3579 Low 0.0000 Low 4 

BRO-240 584327.4258 4805697.5564 High 1.0448 High 5 

BRO-241 586357.3963 4807352.6869 High 0.0000 Low 5 

BRO-242 586078.9697 4808530.0334 High 0.9785 Mod 4 

BRO-243 587237.6315 4811643.8827 Variable 0.5047 Mod 4 

BRO-244 579495.8302 4804532.1099 High 0.4202 Mod 4 

BRO-245 584463.3120 4806014.0272 High 0.0000 Low 2 

BRO-246 594340.0771 4808587.6536 Variable 0.0000 Low 6 

BRO-250 579518.4705 4804012.1310 High 0.1023 Low 4 

BRO-251 581407.7815 4805830.2206 High 0.2503 Low 4 

BRO-252 581585.9853 4805912.0162 High 0.2503 Low 4 

BRO-271 586693.6025 4807547.3581 High 2.3174 High 4 

BRO-272 586756.9320 4807353.5901 High 2.2376 High 5 

BRO-284 591990.9197 4809958.6271 Variable 0.3110 Mod 6 

BRO-297 593459.5479 4808841.7083 Variable 0.0000 Low 6 

BRO-408 587783.7070 4808544.9875 High 0.5594 Mod 5 

BRO-42 587415.5485 4806597.7885 High 2.8700 High 4 

BRO-57 574196.6652 4809505.7642 Low-Medium 0.8560 Mod 3 

BRO-66 587038.3692 4807214.9131 High 0.0000 Low 4 

BRO-8 582083.3137 4804547.7419 High 0.0000 Low 5 

FAL-6 594908.5858 4795705.6134 High 0.3037 Mod 4 

FOR-12 600213.4080 4808632.8664 Low 0.0000 Low 5 

FOR-2 602958.5453 4808517.6010 Variable 0.0000 Low 5 

FOR-7 601015.0000 4809342.5000 Low 0.7645 Mod 4 

FOR-71 605087.4876 4808367.1765 Variable 0.6482 Mod 5 

GRN-101 592000.9737 4795058.2437 Variable 0.4440 Mod 5 

GRN-20 587310.6900 4800489.9005 High 0.0524 Low 4 

GRN-22 581477.2208 4800603.9144 High 0.0487 Low 4 

GRN-27 587898.0590 4800544.6133 High 0.0524 Low 4 

GRN-28 590339.2822 4797545.9610 Variable 0.0000 Low 5 

GRN-47 592472.3989 4796271.5604 Variable 1.2490 High 3 

GRN-60 581583.1168 4797971.4100 Variable 0.0000 Low 4 

GRN-65 588134.0744 4802111.0240 High 0.0000 Low 1 

GRN-66 589442.5336 4800892.0478 High 0.0000 Low 5 

GRN-7 585304.6951 4798707.4855 High 0.1004 Low 4 

GRN-73 591053.2235 4800548.1464 Low 0.4133 Mod 3 

JOS-1 610893.4002 4815312.2439 Low 0.0000 Low 5 



Conservation Halton      100 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

STATION EASTING NORTHING Permeability Slope Slope Range 

Stream 

Order 

JOS-25 605041.8184 4817834.0310 Variable 0.0000 Low 5 

JOS-34 608838.8102 4815087.1849 Variable 0.5686 Mod 5 

MCR-13 606089.9307 4808918.3151 Variable 0.3570 Mod 4 

MCR-14 605106.1044 4809906.3310 Variable 0.0000 Low 4 

NDN-3 595955.4003 4796929.1743 High 1.0300 High 5 

NDN-32 595109.5256 4798306.0846 High 0.0000 Low 4 

NDN-33 594746.7154 4797633.6073 High 0.0000 Low 5 

SHL-48 603802.5257 4803995.1499 Variable 0.0000 Low 5 

SHL-49 599117.0245 4805143.0167 Variable 0.6614 Mod 5 

SHL-50 600990.0372 4804226.7820 Variable 0.8615 Mod 5 

SHR-19 598985.4452 4802378.3350 Variable 0.0000 Low 5 

SHR-20 601035.2736 4800968.6352 Variable 0.7494 Mod 5 

SXM-103 594583.5537 4816058.6051 Variable 0.3369 Mod 5 

SXM-105 589513.0040 4818388.1080 Variable 0.0000 Low 5 

SXM-107 605757.4050 4814173.1300 Variable 0.9229 Mod 4 

SXM-108 606239.0335 4811708.2868 Variable 0.0000 Low 6 

SXM-113 584898.3045 4823897.3524 Variable 3.6733 High 5 

SXM-131 589529.7475 4819543.0433 Variable 0.6408 Mod 3 

SXM-144 592653.9291 4828439.9670 Variable 0.2013 Low 3 

SXM-151 602917.6434 4812068.4936 Variable 0.0000 Low 6 

SXM-152 593394.9346 4824089.2930 Variable 0.0000 Low 5 

SXM-205 599008.4138 4817093.3559 Variable 0.3392 Mod 6 

SXM-216 597179.8048 4814196.4568 Variable 0.0000 Low 5 

SXM-255 593590.5944 4819761.5875 Variable 0.2315 Low 4 

SXM-281 591948.1890 4827538.8266 Low 1.1873 High 3 

SXM-30 585895.0871 4818125.7541 Variable 0.9587 Mod 5 

SXM-314 585473.4235 4826828.9152 Variable 0.2538 Low 4 

SXM-347 588810.6305 4823483.4587 Variable 0.0000 Low 3 

SXM-349 591202.9933 4823059.2990 Variable 1.1873 High 5 

SXM-38 596177.6914 4821164.6342 Low 0.2386 Low 4 

SXM-381 605826.7523 4813390.9549 Variable 0.4473 Mod 1 

SXM-40 593140.5457 4825468.0543 Variable 0.4005 Mod 4 

SXM-431 592293.0236 4817841.4106 Variable 0.6704 Mod 3 

SXM-433 582283.1344 4820560.6299 High 0.4121 Mod 4 

SXM-434 599854.7997 4823264.2958 Low 0.0944 Low 1 

SXM-435 598447.4355 4820835.6451 Variable 0.0000 Low 6 

SXM-436 594767.5361 4824528.3695 Variable 0.2396 Low 4 

SXM-437 581162.4123 4823870.2449 Variable 0.6820 Mod 3 

SXM-63 584110.2309 4815505.4277 Variable 0.7458 Mod 5 

TUK-3 596075.1150 4803335.0612 Low 0.2354 Low 4 

TUK-5 600176.6512 4799857.7624 Variable 0.0000 Low 4 

WDG-2 608643.6626 4813947.8386 High 0.5474 Mod 4 
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Watershed Summary: 

 

Watershed Permeability 

# of 

Sites 

Stream 

Order 

# of 

Sites Slope  # of Sites 

High 1 1 2 High 3 

Low-Medium 0 2 0 Moderate 11 

Low 3 3 6 Low 13 

Variable 23 4 7   

  5 8   

Sixteen Mile Creek 

 

 

 

 

 

 
  6 4   

High 20 1 0 High 7 

Low-Medium 3 2 1 Moderate 16 

Low 5 3 2 Low 21 

Variable 16 4 24   

  5 13   

Bronte Creek 

 

 

 

 

 

 
  6 5   

High 6 1 1 High 1 

Low-Medium 0 2 0 Moderate 2 

Low 1 3 2 Low 8 

Variable 4 4 5   

  5 3   

Grindstone Creek 

 

 

 

 

 

 
  6 0   

High 6 1 0 High 2 

Low-Medium 0 2 0 Moderate 10 

Low 5 3 0 Low 11 

Variable 12 4 10   

  5 13   

Urban Creeks 

 

 

 

 

 

 
  6 0   

 
Equal distribution of all attributes is not applicable within all watersheds.  Generally 1

st
 and 2

nd
 

order streams are under represented as they have a tendency to dry up before sampling is 

permitted.  Within the Urban Creeks watersheds, many of the first to fourth order streams have 

been placed in pipes underground, which prevents sampling from occurring..  6
th

 order streams 

are not present in Grindstone Creek or within the Urban Creeks watersheds.  With respect to 

permeability, Low-Medium permeability does not occur along the creeks within the Grindstone 

and Urban Creeks watersheds.  High soil permeability mainly occurs in wetland areas above the 

Niagara Escarpment that may not fit sampling protocols.  The high number of variable 

permeability sites is reflective of valley channels and riparian areas where soil permeability 

varies.   
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Appendix 2:  Fish Species observed in the Sixteen Mile Creek Watershed 
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Black Crappie Pomoxis nigromaculatus         1                                           1 

Blacknose Dace Rhinichthys atratulus     9   3 1 11           5     3 1 3 1 1  66     5 9  118 

Bluntnose Minnow Pimephales notatus       1     18                   5          31        55 

Brook Stickleback Culaea inconstans         2 1 10   5   1   8           3 2  11     87 12  142 

Brook Trout Salvelinus fontinalis                           1                         1 

Brown Bullhead Ameiurus nebulosus         1     3       2                    2        8 

Carps and Minnows Cyprinidae       80                                             80 

Common Shiner Luxilus cornutus       4           2 3                               9 

Creek Chub Semotilus atromaculatus     15   7 1 186 1 2 5 49 1 2 3   1   6 34 13  92   1 105 36  560 

Emerald Shiner Notropis atherinoides       2                                             2 

Fantail Darter Etheostoma flabellare   10   16     2 15   18 2     2   10 15   6        7      103 

Fathead Minnow Pimephales promelas             9                         5  5          19 

Goldfish Carassius auratus 1                                                   1 

Johnny Darter Etheostoma nigrum 1           30 2 32 3           3 8   10        6 83    178 

Largemouth Bass Micropterus salmoides                                            1        1 

Longnose Dace Rhinichthys cataractae 49 7   12       8   81 108         4 11            7      287 

Mottled Sculpin Cottus bairdi                           13                         13 

Northern Hog Sucker Hypentelium nigricans       1           4           3 1                   9 

Northern Redbelly Dace Phoxinus eos                                          93     3 11  107 

Pumpkinseed Lepomis gibbosus                       4                    1        5 

Rainbow Darter Etheostoma caeruleum   39   10       70 19 8 44     3   27 46   16        34      316 

Rainbow Trout Oncorhynchus mykiss   1                       1                         2 

River Chub Nocomis micropogon 1     8       6     7                               22 

Rock Bass Ambloplites rupestris       2     2 2   3       3     1                   13 

Smallmouth Bass Micropterus dolomieu       1           1                                 2 

Stonecat Noturus flavus 3     9           2 3           2            4      23 

White Sucker Catostomus commersoni 1     5 7 3 26   5 2 10     9   2 1   8 14        33    126 

Not Fished                * *      *      *  

Grand Total   56 57 24 151 21 6 294 107 63 129 227 7 15 35 

  

53 91 9 78 35 

 

267 35 59 316 68 

 220

3 
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Appendix 3:  Fish Species Observed in the Grindstone Creek Watershed 
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Blacknose Dace Rhinichthys atratulus 2       20    38 

Bluntnose Minnow Pimephales notatus  121  6  1   2   132 

Brook Stickleback Culaea inconstans  1      131 49  5 186 

Carps and Minnows Cyprinidae        26    26 

Central Mudminnow Umbra limi  5 5    3 1 5   19 

Creek Chub Semotilus atromaculatus 3 13  9  1  3 2   48 

Fathead Minnow Pimephales promelas        1    1 

Johnny Darter Etheostoma nigrum  39  70        115 

Largemouth Bass Micropterus salmoides   1         1 

Logperch Percina caprodes 1           1 

Longnose Dace Rhinichthys cataractae 124 39  1  34      200 

Northern Pike Esox lucius   1         1 

Rainbow Darter Etheostoma caeruleum      39      53 

Rainbow Trout Oncorhynchus mykiss 1     1      3 

White Sucker Catostomus commersoni 1 13  4    7    26 

Not Fished    *       *  2 

Grand Total   132 231 7 90  76 3 189 58  5 850 
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Appendix 4:  Index of Biotic Integrity Scores and Associated Classifications, 2005-2009 

 

Station  2005 2006 2007 2008 2009 

SXM-281 Score  -  - - 22.50 

  Ranking      Fair 

SXM-255 Score  - - - - 29.25 

  Ranking      Good 

SXM-103 Score  18.00 - - - 15.75 

  Ranking  Poor    Poor 

SXM-105 Score  23.00 - - - 16.00 

  Ranking  Fair    Poor 

SXM-107 Score  16.00 - - - 20.25 

  Ranking  Poor    Poor 

SXM-108 Score  23.00 - - - 22.50 

  Ranking  Fair    Fair 

SXM-113 Score  13.00 - - - 20.00 

  Ranking  Poor    Poor 

SXM-131 Score  25.00 - - - 20.25 

  Ranking  Poor    Poor 

SXM-144 Score  27.00 - - - 27.00 

  Ranking  Fair    Fair 

SXM-151 Score  20.00 - - - 22.50 

  Ranking  Poor    Fair 

SXM-152 Score  27.00 - - - 23.00 

  Ranking  Fair    Fair 

SXM-205 Score  0.00 22.50 24.75 - 29.25 

  Ranking  NA Fair Fair  Good 

SXM-216 Score  23.00 20.25 20.25 22.50 24.75 

  Ranking  Fair Fair Fair Fair Fair 

SXM-30 Score  25.00 - - - 27.00 

  Ranking  Fair    Fair 

SXM-314 Score  32.00 - - - - 

  Ranking  Good     

SXM-347 Score  32.00 - - - - 

  Ranking  Good     

SXM-349 Score  29.00 30.00 26.00 23.00 25.00 

  Ranking  Good Good Fair Fair Fair 

SXM-38 Score  16.00 - - - 29.25 

  Ranking  Poor    Good 



Conservation Halton      106 
2009 Sixteen Mile Creek, Grindstone Creek and Supplemental Monitoring 

Station  2005 2006 2007 2008 2009 

SXM-381 Score  18.00 - - - 18.00 

  Ranking  Poor    Poor 

SXM-40 Score  32.00 - - - 33.75 

  Ranking  Good    Good 

SXM-63 Score  29.00 20.00 22.00 23.00 - 

  Ranking  Good Fair Good Fair  

SXM-437 Score  - - - - 24.75 

  Ranking      Fair 

SXM-433 Score  - - - - 23.00 

  Ranking      Fair 

SXM-431 Score  - - - - 18.00 

  Ranking     Poor 

SXM-436 Score  - - - - 22.50 

  Ranking      Fair 

SXM-434 Score  - - - - 20.25 

  Ranking      Poor 

SXM-435 Score  - - - - 22.50 

  Ranking      Fair 

GRN-20 Score  - 29.25 - - 20.25 

  Ranking   Good   Poor 

GRN-28 Score  -  - - 16.00 

  Ranking   Poor   Poor 

GRN-47 Score  - - - - - 

  Ranking       

GRN-60 Score  - - - - 18.00 

  Ranking      Poor 

GRN-65 Score  - 27.00 - - 31.50 

  Ranking   Fair   Good 

GRN-66 Score  - 27 - - 20.25 

  Ranking   Fair   Poor 

GRN-7 Score  - 31.50 - - - 

  Ranking   Good    

GRN-22 Score  - 22.50 - - 24.75 

  Ranking   Fair   Fair 

GRN-73 Score  - 

No 

Catch - - 20.25 

  Ranking   NA   Poor 

GRN-101 Score  - - 16.00 24.75 19.00 

  Ranking    Poor Fair Poor 
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Station  2005 2006 2007 2008 2009 

GRN-27 Score  - 24.75 22.50 27.00 22.50 

  Ranking   Fair Fair Fair Fair 

GRN-157 Score  - 19.50 - - - 

  Ranking   Poor    

GRN-158 Score  - 16.00 - - - 

  Ranking   Poor    

GRN-159 Score  - 16.00 - - - 

  Ranking   Poor    

GRN-169 Score  - 21.00 - - - 

  Ranking   Fair    

GRN-161 Score  - 24.00 - - - 

  Ranking   Fair    

GRN-154 Score  -  - - - 

  Ranking   Poor    
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Appendix 5:  Benthic Invertebrates Observed in the Sixteen Mile Creek Watershed 
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Nemata (Phylum)     1 1 0 1 0 0 3 1 1 0 6 0 0 8 2 2 1 0 0 1 0 0 1 1 1 0 1 3 35 

Oligochaeta (class)     14 1 6 79 0 14 13 13 90 1 18 7 7 8 9 21 17 6 15 5 326 19 7 42 6 12 2 0 758 

Turbellaria(Class)     0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 3 2 0 0 1 0 0 0 10 

Coleoptera Dytiscidae   0 0 0 0 0 1 0 0 1 0 0 2 1 0 0 2 0 0 0 5 0 5 0 0 0 3 0 0 20 

Coleoptera Elmidae   48 98 20 4 0 12 44 24 60 16 23 3 4 33 4 59 45 45 1 44 0 0 49 0 63 27 15 37 778 

Coleoptera Gyrinidae   0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Coleoptera Haliplidae Haliplus 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Coleoptera Hydrophilidae Berosus 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Coleoptera Psephenidae Ectopria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Coleoptera Psephenidae Psephenus 0 0 0 0 0 0 0 3 0 1 3 0 0 0 0 0 0 6 0 0 0 0 0 0 5 0 0 0 18 

Diptera Chironomidae   144 147 265 188 70 169 166 219 110 173 163 107 235 78 274 242 175 135 281 193 44 192 86 289 159 184 181 132 4801 

Diptera Ceratopogonidae   0 0 0 0 0 6 5 13 1 1 8 2 3 1 1 0 3 0 0 1 0 0 1 0 1 0 0 0 47 

Diptera Empididae Hemerodromia 13 28 0 4 1 17 0 1 7 9 13 0 1 12 0 0 8 1 0 5 0 0 5 0 5 0 13 0 143 

Diptera Ephydridae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 7 

Diptera Ptchopteridae   0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Diptera Simuliidae   0 1 3 0 0 4 1 0 0 2 1 9 3 1 5 1 0 11 2 4 0 8 5 0 3 5 15 4 88 

Diptera Tabanidae   0 0 0 0 0 0 0 0 0 0 0 0 10 0 4 1 1 1 0 3 0 0 0 0 0 0 0 0 20 

Diptera Tipulidae   0 0 0 0 0 2 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 6 

Diptera Tipulidae Antocha 0 13 0 0 0 1 0 0 1 0 3 0 0 31 0 0 3 0 0 1 0 0 0 0 0 0 0 38 91 

Diptera Tipulidae Hexatoma 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 

Diptera Tipulidae Pilaria 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 2 0 0 0 0 0 2 0 0 0 3 0 12 

Diptera Tipulidae Tipula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 2 0 0 0 5 

Diptera Dolichopodidae   0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Ephemeroptera Baetidae   0 8 5 48 0 3 0 9 6 3 1 3 4 10 0 3 1 15 3 7 0 1 13 0 42 8 2 27 222 

Ephemeroptera Caenidae Caenis 0 2 0 3 0 3 1 6 0 47 3 1 0 0 0 0 0 12 0 27 0 0 11 0 2 16 0 0 134 

Ephemeroptera Ephemerellidae   0 3 0 4 0 0 0 2 0 0 7 0 0 12 0 0 2 0 0 0 0 0 0 0 0 0 0 6 36 

Ephemeroptera Ephemeridae Ephemera 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Ephemeroptera Ephemeridae   0 0 0 0 0 0 0 4 0 0 2 0 0 0 0 0 0 0 0 0 0 0 28 0 0 0 0 0 34 

Ephemeroptera Heptageniidae   0 0 1 2 0 0 0 14 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 19 

Ephemeroptera Heptageniidae Stenonema 0 6 0 0 0 0 5 2 2 5 9 0 0 0 0 0 11 0 0 10 0 0 3 0 0 1 19 0 73 

Ephemeroptera Leptohyphidae Tricorythodes 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 16 25 

Ephemeroptera Leptophlebiidae   0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 6 

Plecoptera Nemouridae Amphinemura 0 0 0 0 0 0 0 0 0 0 0 0 11 3 0 0 0 0 0 0 0 0 0 0 0 0 5 6 25 

Plecoptera Nemouridae Nemoura 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 

Plecoptera Perlidae   0 5 0 2 0 0 1 15 0 11 2 0 0 2 0 0 0 5 0 0 0 0 0 0 18 22 0 6 89 
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Plecoptera Perlodidae   0 0 1 0 0 0 0 0 5 0 0 0 0 1 1 0 1 0 0 0 0 1 1 0 0 0 0 0 11 

Trichoptera Helicopsychidae Helicopsyche 20 7 0 0 0 0 0 1 2 2 8 0 0 7 0 0 2 1 0 0 0 0 1 0 0 0 0 7 58 

Trichoptera Hydropsychidae   0 43 0 2 25 5 2 11 22 33 30 0 5 84 2 5 13 10 2 7 0 0 2 0 6 2 8 36 355 

Trichoptera Hydroptilidae   0 4 0 3 2 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 2 0 3 0 29 2 47 

Trichoptera Leptoceridae   0 0 0 0 0 1 0 0 0 1 1 0 0 5 0 0 0 0 0 1 0 0 12 0 0 0 1 3 25 

Trichoptera Limnephilidae   0 0 0 0 0 1 0 0 2 0 0 0 3 1 2 1 1 0 0 3 0 1 8 0 0 0 0 1 24 

Trichoptera Molannidae   0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 

Trichoptera Philopotamidae Chimarra 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 4 11 

Trichoptera Polycentropodidae   0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Trichoptera Rhyacophilidae Rhyacophila 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 5 7 

Trichoptera Uenoidae   0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Megaloptera Corydalidae   0 4 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0 0 3 0 0 0 2 3 16 

Megaloptera Sialidae Sialis 0 0 1 0 0 0 0 0 0 0 0 0 5 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 8 

Odonata Aeshnidae   0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 

Odonata Calopterygidae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 2 

Odonata Calopterygidae Calopteryx 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 

Odonata Coenagrionidae   0 0 0 0 0 6 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 10 

Odonata Gomphidae   0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 7 

Odonata Lestidae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 

Odonata Libellulidae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 

Hirudinea Erpobdellidae   0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Hirudinea Glossiphoniidae   1 0 0 0 0 0 0 0 1 0 0 2 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 7 

Amphipoda Corophiidae   0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 13 

Amphipoda Crangonyctidae   1 0 5 0 0 0 39 0 0 0 0 0 0 0 0 0 0 0 1 0 5 33 0 0 0 0 0 0 84 

Amphipoda Gammaridae   0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Amphipoda Hyalellidae Hyalella 0 0 0 0 1 0 0 0 0 0 0 4 2 2 0 0 0 0 0 0 0 0 7 0 0 22 0 0 38 

Heteroptera Corixidae   0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Heteroptera Hebridae   0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 

Heteroptera Vellidae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 

Bosommatophora Lymnaeidae   0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

Bosommatophora Planorbidae   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 3 

Isopoda Asellidae Caecidotea 69 4 26 1 65 0 22 0 12 0 5 264 1 0 0 16 12 6 14 1 0 38 0 0 5 5 1 0 567 

Veneroida Sphaeriidae   4 0 0 0 0 8 11 0 7 0 1 0 1 2 10 20 11 49 0 4 1 2 7 0 19 1 1 0 159 

Decapoda Cambaridae Cambarus robustus 0 1 3 0 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 9 

Decapoda Cambaridae Orconectes 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 4 

    Total 315 377 336 342 167 267 319 340 332 313 321 410 319 306 316 385 314 309 320 332 379 305 265 332 343 308 308 336 9016 
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Appendix 6:  Benthic Water Quality Results for Sixteen Mile Creek 
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EPT 1 8 3 8 2 5 3 7 6 7 10 2 5 10 4 3 6 7 2 7 1 4 8 0 6 4 7 12 

Richness(# of Taxa) 10 19 11 14 8 20 16 18 19 20 26 16 22 23 13 18 22 19 9 24 5 14 27 3 19 13 22 18 

% Oligochaeta 4 0 2 23 0 5 4 4 27 0 6 2 2 3 3 5 5 2 5 2 86 6 3 13 2 4 1 0 

% Chironomidae 46 39 79 55 42 63 52 64 33 55 51 26 74 25 87 63 56 44 88 58 12 63 32 87 46 60 59 39 

% Isopoda 22 1 8 0 39 0 7 0 4 0 2 64 0 0 0 4 4 2 4 0 0 12 0 0 1 2 0 0 

% Gastropoda 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

% Diptera 50 50 80 56 43 75 54 69 36 60 59 29 81 41 90 66 61 48 89 62 12 66 38 87 50 61 69 52 

% Insects 71 98 88 76 60 87 71 96 66 98 89 32 97 93 93 84 86 79 91 96 12 69 91 87 90 87 98 99 

Hilsenhoff (MFBI)  6.05 4.92 6.03 6.19 6.56 6.06 5.87 5.43 6.02 5.41 5.40 7.34 5.54 4.50 5.98 5.88 5.55 5.54 6.14 5.48 7.69 6.33 5.02 6.25 5.24 5.74 5.33 4.56 

 SDI per sample   1.36 1.78 0.81 1.22 0.87 1.38 1.54 1.35 1.55 1.48 1.76 0.99 1.17 2.04 0.61 1.21 1.55 1.70 0.50 1.56 0.44 1.07 2.06 0.36 1.64 1.27 1.32 1.94 

SDI per site 2.46 2.88 1.91 2.32 1.71 3.48 2.64 2.46 2.66 2.46 2.87 2.08 2.27 3.14 1.70 2.31 2.64 2.77 1.60 2.64 1.52 2.15 3.16 1.46 2.74 2.36 2.46 3.04 

                                                          

Water Quality Index                                                         

EPT I P I P I P I P P P U I P U I I P P I P I I P I P I P U 

Richness(# of Taxa) I U I U I U U U U U U U U U U U U U I U I U U I U U U U 

% Oligochaeta U U U P U U U U P U U U U U U U U U U U I U U P U U U U 

% Chironomidae I P I I I I I I P I I P I P I I I I I I P I P I I I I P 

% Isopoda I P I U I U I U P U P I U U U P P P P U U I U U P P U U 

% Gastropoda P P P P P P P P P P P P P P P P P P P P P P P P P P P P 

% Diptera P P I I P I I I U I I U I U I I I P I I I I U I P I I I 

% Insects U I P U U P U I U I P I I I I P P U I I I U I P I P I I 

Hilsenhoff (MFBI)  P U P P P P U U P U U I U U U U U U P U I P U P U U U U 

SDI per site I I I I I P I I I I I I   P I I I I I I I I P I I I I P 

Unimpaired 2 3 1 3 2 3 4 4 3 4 4 3 4 6 4 3 3 4 1 4 1 3 5 1 3 3 4 5 

Possibly Impaired 3 5 3 4 3 5 1 2 6 2 3 2 2 3 1 3 4 4 3 2 2 2 4 4 4 3 2 3 

Impaired 5 2 6 3 5 2 5 4 1 4 3 5 3 1 5 4 3 2 6 4 7 5 1 5 3 4 4 2 

OVERALL I P I P I P P P P P P P P U P P P P I P I P U I P P P U 

 
U =Unimpaired, P =Potentially Impaired, I =Impaired
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Appendix 7:  Benthic Invertebrates Observed in the Grindstone Creek Watershed 
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Nemata (Phylum)     2 2 2 3 5 0 0 7 0 7 5 33 

Oligochaeta 

(class)     11 36 117 11 10 1 2 16 30 30 67 331 

Turbellaria 

(Class)     0 0 1 0 0 2 0 5 0 0 0 8 

Coleoptera Dytiscidae   0 0 1 0 0 3 0 0 0 0 1 5 

Coleoptera Elmidae   5 57 1 6 1 0 2 13 6 1 0 92 

Coleoptera Noteridae   0 0 0 0 0 1 0 0 0 0 0 1 

Coleoptera Psephenidae Psephenus 0 0 0 0 1 0 0 0 0 0 0 1 

Diptera Chironomidae   170 160 28 255 171 158 9 107 103 264 20 1445 

Diptera Ceratopogonidae   0 1 1 2 0 2 0 14 1 0 2 23 

Diptera Culicidae   0 0 0 0 0 0 0 0 1 0 0 1 

Diptera Empididae Chelifera 0 0 0 0 6 0 0 0 0 0 0 6 

Diptera Empididae Hemerodromia 10 12 0 14 3 0 0 1 0 1 0 41 

Diptera Psychodidae   0 0 0 0 0 0 0 0 1 0 0 1 

Diptera Simuliidae   4 0 0 24 6 0 0 10 55 22 3 124 

Diptera Stratiomyidae   0 0 2 0 0 0 0 0 0 0 0 2 

Diptera Tabanidae   0 1 0 1 0 0 0 0 2 0 0 4 

Diptera Tipulidae Antocha 2 0 0 1 0 0 0 0 0 0 0 3 

Diptera Tipulidae Hexatoma 0 0 0 0 0 0 0 2 0 0 0 2 

Diptera Tipulidae Molophilus 1 0 0 0 0 0 0 0 0 0 0 1 

Diptera Tipulidae Tipula 1 1 0 0 0 0 0 0 0 0 4 6 

Ephemeroptera Baetidae   12 0 0 0 25 0 0 0 0 0 0 37 

Ephemeroptera Caenidae Caenis 0 3 0 0 0 0 281 0 3 0 0 287 

Ephemeroptera Heptageniidae   2 0 0 0 2 0 0 0 0 0 0 4 

Ephemeroptera Heptageniidae Stenonema 0 1 0 1 9 0 0 0 0 0 0 11 

Plecoptera Chloroperlidae   0 0 0 0 0 1 0 0 0 0 0 1 

Plecoptera Leuctridae   0 0 0 0 0 1 0 0 0 0 0 1 

Plecoptera Nemouridae Amphinemura 0 0 0 0 0 55 0 0 0 0 0 55 

Plecoptera Perlodidae   0 0 0 0 0 0 0 11 0 0 5 16 

Trichoptera Hydropsychidae   16 25 0 7 41 0 0 0 1 7 0 97 

Trichoptera Limnephilidae   1 5 0 0 0 0 0 0 5 0 4 15 

Trichoptera Polycentropodidae   0 1 0 0 0 0 0 0 0 0 0 1 

Trichoptera Rhyacophilidae Rhyacophila 0 0 0 0 0 6 0 0 0 0 0 6 

Trichoptera Uenoidae   0 0 0 0 2 11 0 7 0 0 0 20 

Megaloptera Corydalidae   1 0 0 0 0 0 0 0 0 0 0 1 

Odonata Aeshnidae   0 0 0 0 1 0 0 0 0 0 0 1 

Odonata Coenagrionidae   0 0 0 1 0 0 0 0 0 0 0 1 

Hirudinea Erpobdellidae   1 1 12 0 0 0 0 0 0 1 1 16 

Hirudinea Glossiphoniidae   1 0 2 0 0 0 0 0 0 0 0 3 

Amphipoda Corophiidae   0 0 0 0 0 0 0 19 0 0 0 19 

Amphipoda Crangonyctidae   0 0 3 0 3 5 14 6 19 0 4 54 

Amphipoda Gammaridae   16 0 0 0 0 31 0 1 6 0 0 54 

Amphipoda Hyalellidae Hyalella 0 0 2 0 0 0 0 0 0 0 0 2 

Heteroptera Corixidae   0 0 0 0 0 0 0 0 1 0 0 1 

Bosommatophora Lymnaeidae   0 0 0 0 0 0 0 1 2 0 3 6 

Bosommatophora Physidae   0 0 20 0 0 0 5 0 0 0 4 29 

Bosommatophora Planorbidae   0 0 3 0 0 0 0 0 0 0 1 4 

Isopoda Asellidae Caecidotea 3 1 93 1 11 15 3 57 64 0 67 315 

Veneroida Sphaeriidae   0 2 12 0 0 0 2 5 1 1 4 27 

Decapoda Cambaridae 

Cambarus 

robustus 0 0 0 0 1 1 0 0 0 0 0 2 

Decapoda Cambaridae Orconectes 2 0 0 0 0 0 0 0 0 0 0 2 

    Total 261 309 300 327 298 293 318 282 301 334 195 3218 
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Appendix 8:  Benthic Water Quality Results for Grindstone Creek  
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EPT 4 4 0 1 4 5 1 2 3 1 2 

Richness(# of Taxa) 19 16 16 13 17 15 8 17 17 9 16 

% Oligochaeta 4 12 39 3 3 0 1 6 10 9 34 

% Chironomidae 65 52 9 78 57 54 3 38 34 79 10 

% Isopoda 1 0 31 0 4 5 1 20 21 0 34 

% Gastropoda 0 0 8 0 0 0 2 0 1 0 4 

% Diptera 72 57 10 91 62 55 3 48 54 86 15 

% Insects 86 86 11 95 90 81 92 59 59 88 20 

Hilsenhoff (MFBI)  5.84 5.68 7.71 5.98 5.63 5.28 6.06 6.26 6.53 6.15 6.97 

 SDI per sample   1.38 1.31 1.41 0.86 1.50 1.22 0.56 1.78 1.71 0.73 1.75 

SDI per site 2.48 2.44 2.50 1.97 2.59 3.53 1.58 2.87 2.81 1.80 2.54 

                        

Water Quality Index                       

EPT I I I I I P I I I I I 

Richness(# of Taxa) U U U U U U I U U I U 

% Oligochaeta U P P U U U U I P U I 

% Chironomidae I I U I I I U P P I P 

% Isopoda P U I U P I U I I U I 

% Gastropoda P P U P P P U P U P U 

% Diptera I I I I I I I P I I I 

% Insects P P I I P P I U U P I 

Hilsenhoff (MFBI)  U U I U U U P P P P P 

SDI per site I I I I I P I I I I I 

Unimpaired 3 3 3 4 3 3 4 2 3 2 2 

Possibly Impaired 3 3 1 1 3 4 1 4 3 3 2 

Impaired 4 4 6 5 4 3 5 4 4 5 6 

OVERALL P P I P P P P P P I I 

 
U =Unimpaired, P =Potentially Impaired, I =Impaired
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Appendix 9:  Historical and Recent Geomorphic Indices for Sixteen Mile Creek and Grindstone Creek, 2005-2009 

 

Site 

Code Year 

Proportion 

Stable 

Banks 

Average 

Width 

(m) 

Average 

Depth 

(mm) 

Width to 

Depth Ratio 

Mean Point 

Particles 

(mm) 

SD Point 

Particles 

(mm) 

Mean Max 

Particles 

(mm) 

SD Max 

Particles 

(mm) 

D16  

Point 

(mm) 

D50 

Point 

(mm) 

D84 

Point 

(mm) 

D16 

Max 

(mm) 

D50 

Max 

(mm) 

D84 

Max 

(mm) 

Sorting 

Index Point 

Sorting Index 

Max 

SXM-

103 2009 0.55 10.05 161.81 62.11 68.17 114.74 154.97 111.10 0.10 20.00 138.00 80.00 135.50 210.00 103.45 1.62 

SXM-

105 2009 0.85 5.56 269.55 20.62 87.76 111.58 170.27 138.06 3.60 49.00 178.20 56.00 128.00 244.00 8.62 2.10 

SXM-

105 2005 0.92 4.54 202.17 22.44 50.76 63.60 134.33 108.37 0.10 30.00 88.00 47.20 117.50 200.00 151.47 2.10 

SXM-

107 2009 0.68 4.04 162.18 24.93 230.37 402.47 375.22 397.50 6.60 42.00 642.40 96.80 190.00 1111.00 10.83 3.91 

SXM-

107 2005 0.82 3.01 106.83 28.20 114.28 279.36 263.09 345.99 5.00 15.00 120.00 80.40 120.00 260.00 5.50 1.83 

SXM-

108 2009 0.71 16.32 308.24 52.94 131.90 187.61 247.70 178.09 7.60 95.00 185.60 132.00 182.00 325.60 7.23 1.58 

SXM-

108 2005 1.00 12.83 230.85 55.56 89.12 135.77 260.67 177.24 0.08 20.00 204.00 118.00 200.00 394.00 130.10 1.83 

SXM-

131 2009 0.79 1.28 96.95 13.20 108.13 81.07 163.13 37.75 0.05 170.00 170.00 170.00 170.00 170.00 1700.50 1.00 

SXM-

131 2005 1.00 1.78 115.00 15.43 21.76 52.69 78.62 77.82 0.05 0.05 14.60 0.05 50.03 155.00 146.50 501.80 

SXM-

144 2009 0.17 3.11 289.92 10.72 22.74 79.70 80.08 151.27 0.05 0.10 23.60 0.05 19.00 150.80 119.00 193.97 

SXM-

144 2005 0.67 3.41 236.33 14.42 10.29 29.10 49.20 77.57 0.05 0.05 9.00 0.05 0.10 143.40 90.50 718.00 

SXM-

151 2009 0.88 16.81 283.07 59.39 73.17 78.41 159.17 78.21 4.00 48.00 138.20 91.20 142.00 219.00 7.44 1.55 

SXM-

151 2005 0.80 14.23 144.42 98.53 112.34 110.81 168.31 95.91 20.00 90.00 174.00 92.20 140.00 230.00 3.22 1.58 

SXM-

152 2009 0.41 3.94 225.10 17.50 67.74 104.26 206.95 78.00 0.10 4.00 216.40 139.60 200.00 274.00 47.05 1.40 

SXM-

152 2005 0.83 3.97 210.75 18.83 85.62 119.90 174.11 100.75 0.05 0.10 218.00 19.60 170.00 270.00 1091.00 5.13 

SXM-

205 2009 0.59 11.22 416.22 26.95 100.96 207.92 526.27 445.11 0.05 35.00 131.80 105.00 313.00 1111.00 351.88 3.27 

SXM-

216 2009 0.81 11.92 215.17 55.41 445.79 530.43 688.70 489.15 4.00 45.00 1111.00 103.40 1111.00 1111.00 17.97 5.87 

SXM-

255 2009 0.69 1.30 217.50 5.98 0.56 2.31 7.37 17.34 0.01 0.05 0.05 0.05 0.05 12.80 3.00 128.50 

SXM-

281 2009 0.49 1.39 106.26 13.03 33.06 72.69 113.93 131.81 0.05 0.10 50.00 0.10 88.00 238.20 251.00 441.35 

SXM-

30 2009 0.60 7.79 263.28 29.59 39.38 56.90 109.44 115.63 0.10 12.00 103.80 0.10 98.00 170.80 64.33 490.87 

SXM- 2005 0.67 7.30 187.81 38.85 66.97 126.97 124.67 128.43 0.05 20.00 92.80 0.10 100.00 200.00 202.32 501.00 
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Site 

Code Year 

Proportion 

Stable 

Banks 

Average 

Width 

(m) 

Average 

Depth 

(mm) 

Width to 

Depth Ratio 

Mean Point 

Particles 

(mm) 

SD Point 

Particles 

(mm) 

Mean Max 

Particles 

(mm) 

SD Max 

Particles 

(mm) 

D16  

Point 

(mm) 

D50 

Point 

(mm) 

D84 

Point 

(mm) 

D16 

Max 

(mm) 

D50 

Max 

(mm) 

D84 

Max 

(mm) 

Sorting 

Index Point 

Sorting Index 

Max 

30 

SXM-

314 2009 0.39 3.21 172.09 18.64 2.15 5.08 5.78 7.59 0.05 0.05 3.80 0.05 0.10 15.80 38.50 80.00 

SXM-

314 2005 0.75 2.44 104.14 23.45 1.65 4.14 7.42 12.62 0.05 0.05 3.80 0.05 0.05 20.00 38.50 200.50 

SXM-

347 2009 0.50 1.75 201.23 8.70 0.78 4.58 16.58 20.95 0.05 0.05 0.10 0.05 5.00 36.00 1.50 53.60 

SXM-

347 2005 0.67 1.71 163.93 10.46 6.03 12.45 19.65 35.51 0.01 0.05 15.00 0.05 10.00 30.00 152.50 101.50 

SXM-

349 2009 0.33 5.00 260.70 19.18 17.46 32.70 97.71 95.35 0.05 3.00 35.80 0.08 80.00 149.00 35.97 500.93 

SXM-

349 2005 0.39 4.53 183.50 24.67 28.55 66.67 76.59 71.89 0.05 15.00 34.00 20.00 70.00 110.00 151.13 2.54 

SXM-

38 2009 0.42 7.57 252.31 30.00 57.14 126.47 127.37 130.35 0.10 13.00 75.00 33.80 86.00 185.80 67.88 2.35 

SXM-

38 2005 0.73 5.89 180.88 32.57 54.70 125.54 106.09 121.92 0.10 20.00 64.00 23.00 80.00 160.00 101.60 2.74 

SXM-

381 2009 0.70 4.39 59.78 73.42 42.55 55.25 145.52 65.54 4.00 18.00 81.60 86.80 134.00 201.60 4.52 1.52 

SXM-

381 2005 0.58 2.98 86.88 34.27 100.34 238.19 283.00 376.49 10.00 30.00 120.00 70.00 120.00 594.40 3.50 3.33 

SXM-

40 2009 0.45 3.38 128.30 26.37 28.59 44.60 89.39 66.09 0.08 19.00 48.80 36.20 76.00 137.00 120.03 1.95 

SXM-

40 2005 0.90 2.84 108.33 26.25 36.69 58.45 128.16 220.74 0.10 15.00 70.00 32.00 70.00 150.00 77.33 2.17 

SXM-

431 2009 0.30 3.56 181.73 19.58 22.67 54.94 82.74 76.97 0.10 0.10 36.00 0.10 75.00 145.00 180.50 375.97 

SXM-

435 2009 0.47 6.76 292.30 23.13 28.71 39.71 83.17 71.39 0.10 15.00 51.20 16.00 70.00 130.00 76.71 3.12 

SXM-

437 2009 0.58 5.06 74.42 67.97 106.60 136.48 262.49 180.07 0.10 50.00 255.00 129.20 230.00 394.00 252.55 1.75 

SXM-

63 2009 0.75 5.70 219.20 26.00 106.74 241.14 282.42 244.26 0.10 15.00 138.00 120.00 200.00 386.00 79.60 1.80 

                  

                  

GRN-

101 2009 0.65 8.88 161.46 55.02 94.26 247.11 306.12 347.28 0.10 9.00 107.00 110.00 160.00 346.00 50.94 1.81 

GRN-

20 2009 0.83 4.36 246.47 17.68 78.57 85.41 143.38 92.12 0.10 58.00 157.20 59.20 120.00 224.00 291.36 1.95 

GRN-

20 2006 0.84 4.32 244.34 17.69 68.82 80.68 134.58 116.82 0.10 52.00 128.00 0.10 105.00 229.20 261.23 526.09 

GRN-

27 2009 0.37 5.68 227.53 24.97 69.62 132.65 151.65 176.35 0.05 0.10 149.00 0.10 112.00 288.00 746.00 561.29 

GRN- 2006 0.56 5.47 222.37 24.59 93.10 232.37 161.30 228.59 0.05 5.00 78.00 0.10 100.00 240.00 57.80 501.20 
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Site 

Code Year 

Proportion 

Stable 

Banks 

Average 

Width 

(m) 

Average 

Depth 

(mm) 

Width to 

Depth Ratio 

Mean Point 

Particles 

(mm) 

SD Point 

Particles 

(mm) 

Mean Max 

Particles 

(mm) 

SD Max 

Particles 

(mm) 

D16  

Point 

(mm) 

D50 

Point 

(mm) 

D84 

Point 

(mm) 

D16 

Max 

(mm) 

D50 

Max 

(mm) 

D84 

Max 

(mm) 

Sorting 

Index Point 

Sorting Index 

Max 

27 

GRN-

28 2009 0.54 4.78 218.90 21.83 116.91 114.58 250.03 148.45 17.00 88.00 185.00 112.84 187.00 393.92 3.64 1.88 

GRN-

28 2006 0.80 6.86 151.60 45.26 133.44 181.22 286.80 147.82 6.60 45.00 317.00 121.00 280.00 464.00 6.93 1.99 

GRN-

47 2009 0.68 1.59 63.65 25.04 105.58 291.34 204.15 350.14 3.40 12.00 59.00 27.80 71.00 169.00 4.22 2.47 

GRN-

47 2006 0.32 2.61 35.91 72.57 46.34 127.35 223.55 258.27 0.05 10.00 54.00 57.00 120.00 337.00 102.70 2.46 

GRN-

65 2009 0.73 1.54 113.85 13.54 22.91 66.55 71.81 81.78 0.10 7.00 20.60 11.40 40.00 116.00 36.47 3.20 

GRN-

65 2006 0.73 1.48 73.44 20.15 7.15 11.11 59.45 49.18 0.10 0.10 14.60 8.80 47.00 113.00 73.50 3.87 

GRN-

66 2009 0.48 3.13 229.97 13.59 8.31 58.13 34.67 79.40 0.05 0.05 0.10 0.05 0.05 70.00 1.50 700.50 

GRN-

66 2006 0.71 2.19 102.75 21.29 1.59 9.39 16.79 46.32 0.05 0.10 0.10 0.05 0.10 9.40 1.50 48.00 

GRN-

73 2009 1.00 1.12 117.70 9.49 2.51 4.31 11.71 12.41 0.05 0.05 5.60 0.05 10.00 20.00 56.50 101.00 

GRN-

73 2006 0.93       0.99 2.99 17.20 30.82 0.05 0.05 0.05 0.05 10.00 30.40 1.00 101.52 

 
* Historical observations highlighted in grey. 
* The d16, d50 and d84 particle size measures represent the bed particle size corresponding to the various percents in the particle size distributions.  They generally correspond to the distributions of fines (d16), median (d50) and course (d84) materials (Kilgour and Stanfield 2003) 

* SD Max particle is the standard deviation of maximum particle sizes (Kilgour and Stanfield 2003) 

* Sorting index measures the range in particle sizes present at a site.  It will calculate where it is poorly sorted (diverse substrate sizes) verses well-sorted (similar sized particles) (Kilgour and Stanfield 2003)
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Appendix 10:  Water Temperature Graphs 
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Appendix 11:  Amphibian Abundance Hilton Falls 

  

  Station A Station B 

  Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 

Common 

Name 

Scientific 

Name 

CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. 

Spring 

Peeper 

Pseudacris 

crucifer 

3 --- --- --- --- --- 3 --- --- --- --- --- 

Gray 

Treefrog 

Hyla 

versicolor 

--- --- 1 1 --- --- --- --- --- --- 

 

--- --- 

Chorus Frog Pseudacris 

triseriata 

--- --- --- --- --- --- 1 1 --- --- --- --- 

Green Frog Rana 

clamitans  

--- --- --- --- --- --- --- --- 1 3 1 2 

Northern 

Leopard 

Frog 

Rana pipiens 1 2 --- --- --- --- --- --- --- --- --- --- 

 

CC – Call code, Ab. - Abundance 

 

Surveys dates:  April 16, June 2, and July 2, 2009. 
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Appendix 12:  Bird Species Recorded within 100 m Fixed Distance at Stations A and B, Hilton Falls Conservation Area, 2009 

 

Common Name Scientific Name Station A Station B 

  Visit 1 Visit 2 Visit 1 Visit 2 

Downy Woodpecker Picoides pubescens --- 1 --- --- 

House Wren Troglodytes aedon 1 --- --- --- 

Common Yellowthroat Geothlypis trichas 1 1 --- --- 

Rose-breasted Grosbeak Pheucticus ludovicianus --- 1 --- --- 

Grey Catbird Dumetella carolinensis  1 --- --- --- 

Northern Cardinal Cardinalis cardinalis  --- 1 --- --- 

Tree Swallow Tachycineta bicolor --- --- 2 --- 

Red-winged Blackbird Agelaius phoeniceus  1 4 4 --- 

Song Sparrow Melospiza melodia  --- --- 1 --- 

Black-capped Chickadee Poecile atricapillus 1 2 --- --- 

Yellow Warbler  Dendroica petechia 2 --- 2 --- 

 
In addition a Veery (Catharus fuscescens), Mallard (Anas platyrhynchos), Great Blue Heron (Ardea herodias) American Goldfinch (Carduelis tristis), Blue Jay 

(Cyanocitta cristata), Eastern Kingbird (Tyrannus tyrannus), American Robin (Turdus migratorius), Cedar Waxwing (Bombycilla cedrorum), Belted Kingfisher 

(Ceryle alcyon) and Northern Flicker (Colaptes auratus) were also seen in relation to these stations. 

 

Field sheets for visit 2, Station B were misplaced. 

 

Survey dates:  June 2 and July 6, 2009. 
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Appendix 13:  Amphibian Abundance Mountsberg Conservation Area 

 

 
CC – Call code, Ab. - Abundance 

 

Survey dates:  April 16, June 2 and July 2, 2009 

 

 

 

  Station A Station B Station C 

  Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 

Common 

Name 

Scientific 

Name 

CC Ab CC Ab CC Ab CC Ab CC Ab CC Ab CC Ab CC Ab CC Ab 

Spring 

Peeper 

Pseudacris 

crucifer 

2 7 --- --- --- --- 3 --- --- --- --- --- 3 --- --- --- --- --- 

Wood 

Frog 

Rana 

sylvatica 

2 3 --- --- --- --- 3 --- --- --- --- --- 1 3 --- --- --- --- 

Northern 

Leopard 

Frog 

Rana pipiens 2 7 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Gray 

Treefrog 

Hyla 

versicolor 

--- --- 1 1 1 2 --- --- 1 4 --- --- --- --- 1 2 --- --- 

Green 

Frog 

Rana 

clamitans 

--- --- 1 2 1 5 --- --- 1 1 1 9 --- --- --- --- --- --- 
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Appendix 14:  Bird Species Recorded with the 100 m Fixed Distance at Stations A, B and C 

Mountsberg Conservation Area, 2009 

 

Common 

Name 

Scientific Name Station A Station B Station C 

  Visit 1 Visit 

2 

Visit 1 Visit 

2 

Visit 

1 

Visit 2 

American 

Robin 

Turdus 

migratorius 

1    2  

Black-capped 

Chickadee 

Poecile 

atricapillus 

     2 

Chipping 

Sparrow 

Spizella 

passerina 

1     2 

Common 

Yellowthroat 

Geothlypis 

trichas 

 1   2 1 

House Wren Troglodytes 

aedon 

     1 

Mallard Anas 

platyrhynchos 

1  1    

Red-winged 

Blackbird 

Agelaius 

phoeniceus 

7 6 6  3 4 

Veery Catharus 

fuscescens 

    1  

Virginia Rail Rallus limicola 2 1 2  1  

Warbling 

Vireo 

Vireo gilvus  1     

Yellow 

Warbler 

Dendroica 

petechia 

    2  

 
In addition the following species were also seen in relation to these stations (but not within the 100m fixed distance): 

Canada Goose (Branta canadensis), American Crow (Corvus brachyrhynchos), American Goldfinch (Carduelis 

tristis), Song Sparrow (Melospiza melodia) Wood Duck (Aix sponsa) and Blue Jay (Cyanocitta cristata). 

 

 

Survey dates:  June 2 and July 6, 2009. 
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Appendix 15:  Amphibian Abundance Fuciarelli Property 

 

 
CC – Call code, Ab. - Abundance 

 

Survey dates:  April 15, June 25, and July 23, 2009. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Station A Station B Station C Station D 

  Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 Visit 1 Visit 2 Visit 3 

Common Name Scientific Name CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. CC Ab. CC Ab CC Ab. CC Ab. CC Ab 

Spring Peeper Pseudacris crucifer 3 -- -- -- -- -- 3 -- -- -- -- -- 3 -- -- -- -- -- 3 -- -- -- -- -- 

Wood Frog Rana sylvatica -- -- -- -- -- -- 2 20 -- -- -- -- 1 4 -- -- -- -- 1 1 -- -- -- -- 

Northern Leopard 

Frog 

Rana pipiens 2 4 -- -- -- -- 1 4 -- -- -- -- 1 4 -- -- -- -- 1 4 -- -- 1 1 

Green Frog Rana clamitans -- -- 1 7 1 8 -- -- 1 9 1 10 -- -- 1 4 1 10 - - 2 18 2 12 
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Appendix 16:  Bird Species Recorded with the 100 m Fixed Distance at Stations A, B, C and D 

Fuciarelli Property, 2009 

 

Common 

Name 

Scientific 

Name 

Station A Station B Station C Station D 

  Visit 

1 

Visit 

2 

Visit 

1 

Visit 

2 

Visit 

1 

Visit 

2 

Visit 

1 

Visit 

2 

American 

Goldfinch 

Carduelis 

tristis 

1 1       

American 

Redstart 

Setophaga 

ruticilla 

       1 

American Robin Turdus 

migratorius 

1 1   1 1  2 

Brown-headed 

Cowbird 

Molothrus 

ater 

   1     

Canada Goose Branta 

canadensis 

    1    

Common 

Yellowthroat 

Geothlypis 

trichas 

1 2 3   1   

Downy 

Woodpecker 

Picoides 

pubescens 

 1       

European 

Starling 

Sturnus 

vulgaris 

1        

Gray Catbird Dumetella 

carolinensis 

     1   

Great Blue 

Heron 

Ardea 

herodias 

   1     

Kingbird Tyrannus 

tyrannus 

     1   

Marsh Wren Cistothorus 

palustris 

  3 3 1    

Mourning Dove Zenaida 

macroura 

      1  

Northern 

Cardinal 

Cardinalis 

cardinalis 

     1   

Red-eyed Vireo Vireo 

olivaceus 

     1   

Red-winged 

Blackbird 

Agelaius 

phoeniceus 

1 3  2 2 4 3 4 

Swamp Sparrow Melospiza 

georgiana 

 1       

Tree Swallow Tachycineta 

bicolour 

 

 

  1 1     
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Veery Catharus 

fuscescens 

1      1 1 

Warbling Vireo Vireo gilvus  1   1  1  

Willow 

Flycatcher 

Empidonax 

traillii 

1      1  

Yellow Warbler Dendroica 

petechia 

2 1  2 2 2 1 2 

 

 
In addition the following species were also seen in relation to these stations (but not within the 100m fixed distance): 

Tree Swallow (Tachycineta bicolour), Cedar Waxwing (Bombycilla cedrorum), Mallard (Anas platyrhynchos) and 

Green-wing Teal (Anas crecca). 

 
Survey dates:  May 25 and June 24, 2009. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


