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Introduction 

Friends of Fort Erie’s Creeks (FOFEC) are a non-profit organization located within the boundaries of 

the Town of Fort Erie. FOFEC was founded and sustained by volunteers who are genuinely concerned for the 

preservation, restoration, and rehabilitation of the creeks and the associated area watersheds. By using sound 

environmental knowledge and promotion of watershed preservation to the public, the volunteers at FOFEC 

hope to maintain and enhance area watersheds for future generations.  

The work force of the Summer Works 2014 program consisted of three Ridgeway Crystal Beach High 

School (RCBHS) students and one Fort Erie Secondary School (FESS) student working through the Niagara 

Peninsula Aboriginal Area Management Board (NPAAMB), who were instrumental in the conduction of the 

program. The students were educated in water quality sampling and analysis methods while aiding and 

assisting Friends of Fort Erie’s Creeks in ongoing monitoring and creek studies. The program was carried out 

from July 2nd until August 29th, from 9:00 a.m. to 3:00 p.m., a six hour work day. The program was run and 

managed by a Niagara College graduate of both the Environmental Technician diploma program as well as the 

Ecosystem Restoration graduate certificate program. 

 The purpose of this report is to provide the Friends of Fort Erie’s Creeks and the public of Fort Erie 

with base-line data regarding the status of the Black Creek watershed area, notable species at risk, invasive 

species, and outline other various studies carried out during the summer term. A full study was completed on 

Black Creek which included: creek physical parameters and surrounding land use, soil type studies and soil 

analysis, a geological background study, a full riparian vegetation survey, biological monitoring with the use of 

benthic macroinvertebrates, chemical monitoring doing weekly sonde readings as well as monthly laboratory 

testing with a focus on phosphate contamination from surrounding land use runoff, and a brief walkthrough of 

shallow sections of the creek to look for any blockages that may be a possible fish barrier. 

 

Background 

Friends of Fort Erie Creeks were formed as the "Ad-Hoc Black Creek Clean-Up Committee" in 1980 as a 

result of a petition put forth by citizens of the Black Creek area. As a subcommittee of the town council, they 

were given the responsibility of cleaning up Black, Beaver and Frenchman's Creeks.  

Three years later, after changing their name to include all of Fort Erie's Creeks, they became a non-

profit, registered charity. Restoration work has since expanded to include 6 Mile Creek as well as Black, Beaver 
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and Frenchman's Creek. Since 1980 the Friends of Fort Erie’s Creeks (FOFEC) have been committed to the 

protection, restoration and improvement of the local waterscape, so that healthy ecosystems exist for people 

and wildlife. FOFEC endeavors to accomplish this through assessment, analysis and rehabilitation.  

Proven awareness of issues and practices with the public is part of our daily operations and are well 

documented in our monthly/yearly reports. Developing and maintaining reports helps cooperative efforts 

between government, industry, public, and by undertaking interventions where required. FOFEC’s strategic 

plan summarizes all reports and activities to insure long term restoration results and continued success in 

collaboration with the Town of Fort Erie, DFO, MNR, NPCA and Niagara College.  

FOFEC’s summer co-op program facilitates the ongoing collection of water quality data and the 

maintenance of all local watercourses. Annual environmental sampling results are well documented via a 

summer works report and the report is shared with various environmental agencies to achieve continued 

success in maintaining sustainability in all projects.  

 

Goals and Objectives  

• Under the general guidance and direction of the program supervisor, the use of the multi-parameter 

YSI 6600 V2-4 Sonde meter to monitor eight sites along Black Creek. Testing parameters include, but 

are not limited to: temperature, dissolved oxygen, specific conductance, pH, total dissolved solids, 

turbidity, and chlorophyll. 

• Gathering grab samples from all eight sites and doing monthly laboratory testing on water samples, 

focusing on phosphates and possible contamination from surrounding land runoff containing 

fertilizers. 

• Identify and note changes at each site that may compromise the quality of the water, and the flow of 

the system as a whole. This may include: water level, blockages, erosion, debris, land usage, etc. 

• Note any amphibians, birds, fish, reptiles and mammals, as well as any aquatic and terrestrial plants. 

Noting in particular any invasive species or any species at risk, for both flora and fauna. 

• Obtain creek physical parameters and note surrounding land use and any possible point or non-point 

source of pollution. 



6 
 

• Perform soil type studies and do a soil analysis in situ as well as conducting laboratory analysis 

focusing on possible fertilizer usage on surrounding agricultural fields; this soil study will include a very 

brief geological background study as well to indicate other possible phosphate sources. 

•  A full riparian vegetation survey based on a 10 metre distance on each bank of every site sampled. 

•  Biological monitoring done with the use of benthic macroinvertebrates following the Ontario Benthos 

Biomonitoring Network (OBBN) standards. 

• A brief walkthrough of shallow sections of the creek will be performed to look for any blockages that 

may be a possible barrier to fish species. 

Water Sampling and Analysis 

 

Water sampling and analysis of eight pre-determined site locations were conducted on a weekly basis 

from the time period of July 2nd to August 29th 2014. The water parameters that were analyzed for the basis of 

this report were limited to the mulit-parameter YSI Sonde due to costs of lab reagents. Parameters tested 

include: temperature, dissolved oxygen, specific conductance, pH, total dissolved solids, turbidity, and 

chlorophyll. 

 

Parameters 

Temperature 

The Provincial Water Quality Objectives has a general guideline for this parameter which states that 

the natural thermal regime of any body of water shall not be altered so as to impair the quality of the natural 

environment. In particular, the diversity, distribution and abundance of plant and animal life shall not be 

significantly changed. The PWQO and Canadian Water Quality Guidelines provide additional data related to 

potential dischargers of waste water which is not relative at this time.  
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Specific Conductance 

Conductivity is a measure of the ability of water to pass an electrical current. For the purposes of this 

report, conductivity measured with the Sonde 6600 is corrected to 25˚C, and is therefore referred to as 

“Specific Conductance”. Specific Conductance is an indirect measure of the amount of dissolved substances 

(salts). 

Conductivity may influence the toxicity of many substances. Typically, purer water possesses lower 

Specific Conductance. Low Specific Conductance (0 - 200 µS/cm) is an indicator of pristine or background 

conditions. Mid-range conductance (200 - 1000 µS/cm) is the normal background for most major rivers. High 

conductance (1000 - 10,000 µS/cm) is an indicator of saline conditions. Conductivity is temperature sensitive 

and follows the same trend as water temperature (Environment Canada). 

 

Total Dissolved Solids (TDS) 

Currently there is no Canadian Environmental Quality Guideline or Provincial Water Quality Objective 

for TDS in surface or ground waters. The Ontario Drinking-water Standards, Objectives and Guidelines 

however, has an aesthetic objective of <500 mg/L to ensure palatability and prevent excessive scaling.  

 

Dissolved Oxygen 

Low DO levels (0-8 mg/L) are an indicator of high oxygen demand on the water and can result in fish 

kills (0-4 mg/L). High DO levels (12 to 20 mg/L), can be caused by excessive algal and macrophyte growth. 

Mid-range DO levels (8-12 mg/L) are usually an indicator of a healthy system (Health Canada). 

According to the Canadian Environmental Quality Guideline, the lowest acceptable dissolved oxygen 

concentration for the protection of warm water biota in early life stages is 5.5 mg/L, and in other stages 6.0 

mg/L. The Provincial Water Quality Objective for the lowest acceptable dissolved oxygen concentration for 

the protection of warm water biota is >4 mg/L in early stages – >7 mg/L in other stages. 
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pH 

According to the Provincial Water Quality Objective the pH should be maintained within the range of 

6.5 - 8.5 to protect aquatic life. According to the Canadian Environmental Quality Guideline a pH of 6.5 – 9.0 

should be maintained for the protection of aquatic life.  

 

Chlorophyll 

Chlorophyll-a concentrations can be used to classify the trophic status of a waterbody. A system with 

low productivity, or an oligotrophic system, has chlorophyll-a concentration of <2.5 µg/L, a medium 

productivity or mesotrophic system has chlorophyll-a concentration of approximately 2.5 - 8 µg/L, a high 

productivity or eutrophic system has chlorophyll-a concentration of 8 – 25 µg/L (Laval University). Currently 

there is no Provincial or Federal Guideline or Objective for this parameter.  

 

Turbidity 

The Provincial Water Quality Objectives guideline for turbidity in surface and groundwater indicates 

that suspended matter should not be added to surface water in concentrations that will change the natural 

Secchi disc reading by more than 10 percent. According to the Canadian Environmental Quality Guidelines, a 

maximum increase of 8 NTUs from background levels at any one time when background levels are between 8 

and 80 NTUs is the standard; turbidity should not increase more than 10% of background levels when 

background is > 80 NTUs (CEQG). 

Health Canada’s Guidelines for Canadian Recreational Water Quality has set a standard of 50 NTU’s in 

order to satisfy most recreational uses. 

Health Canada indicates that suggested values for turbidity, clarity and colour have been proposed; 

however, it is recognized that the natural levels of these parameters in Canadian waters can vary considerably. 

Thus, it is recommended that, when evaluating these parameters as part of an Environmental Health and 

Safety Survey, the associated values also be interpreted as not being significantly increased over that which 

would be considered natural background. 
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Ammonia 

Ammonium (NH4+) — or its uncharged form ammonia (NH3) — is a form of nitrogen which aquatic 

plants can absorb and incorporate into proteins, amino acids, and other molecules. High concentrations of 

ammonium can enhance the growth of algae and aquatic plants. Bacteria can also convert high ammonium 

to nitrate (NO3-) in the process of nitrification, which lowers dissolved oxygen. 

Ammonia in water is either un-ionized ammonia or the ammonium ion.  Typically, the value reported 

is the sum of both forms and is reported as total ammonia or simply - ammonia.  The relative proportion of 

the two forms present in water is highly affected by pH.  

Un-ionized ammonia is the toxic form and predominates when pH is high.  Ammonium ion is relatively 

non-toxic and predominates when pH is low.  In general, less than 10% of ammonia is in the toxic form when 

pH is less than 8.0 pH units.  This proportion increases dramatically as pH increases. The equilibrium between 

NH3 and NH4+ is also affected by temperature.  At any pH, more toxic ammonia is present in warmer water 

than in cooler water (YSI). 

According to the Provincial Water Quality Objectives the levels of un-ionized ammonia in surface and 

ground waters should not exceed 0.020 mg/L. According to the Canadian Environmental Quality Guidelines, 

the interim guideline for ammonia is 0.019 mg/L.  

       

Nitrate 

Nitrate and phosphorus are important elements for plant growth and are called nutrients. They come 

from many different natural and human sources. The major human sources of these nutrients are municipal 

and industrial wastewaters, agricultural runoff, seepage from septic systems and air pollution. 

 Natural sources of these nutrients are erosion (rock weathering) and the rotting of dead plants and 

animals. When the amount of nitrogen and phosphorus in a river or lake becomes too high, it can negatively 

affect water quality in Canada’s lakes and rivers and influence human health. Nutrients can cause the growth 

of harmful algae or toxic levels of nitrate (Health Canada). 

According to the Canadian Environmental Quality Guidelines, the interim guideline for nitrate is 13.0 

mg/L. This guideline has been set by the Canadian Council of Ministers of the Environment (CCME) for the 

protection from direct toxic effects; the guidelines do not consider indirect effects due to eutrophication. 



10 
 

According to the Technical Support Document for Ontario Drinking-water Quality Standards, Objectives and 

Guidelines the MAC for this parameter is 10.0 mg/L. The Canadian Water Quality Guidelines have an 

objective of 13.0 mg/L for freshwater systems. There is currently no Provincial Water Quality Objective for 

nitrate.  

 

Nitrite 

Nitrites are composed of nitrogen and oxygen with the nitrite ion found in salts having the chemical 

formula NO2-. Nitrites are part of the nitrogen cycle, which is the transformation of nitrogen and nitrogen 

containing compounds in nature. While nitrites alone do not signify a pollution problem, their presence in 

combination with ammonia and nitrate may indicate environmental contamination. 

Nitrites can enter water through the use of corrosion inhibitors in industrial process water, or through 

the conversion from ammonia or nitrates. Nitrates can be introduced into water through the breakdown of 

human or animal sewage by bacteria in the environment, or by runoff from fertilized land. 

Nitrites consumed directly, or formed after the conversion of nitrates to nitrites in the stomach; react 

with iron compounds in human blood reducing the ability of those iron compounds to bind oxygen. Babies 

under 6 months of age are particularly susceptible, resulting in symptoms such as shortness of breath and a 

blue colour around the mouth referred to as blue baby syndrome (Health Canada). 

According to the Canadian Environmental Quality Guidelines, the guideline for nitrite-nitrogen in 

freshwater is 0.197 mg/L. According to the Technical Support Document for Ontario Drinking-water Quality 

Standards, Objectives and Guidelines, the MAC for nitrite is 1.0 mg/L. Currently no provincial water quality 

objective (PWQO) for nitrite is available.  

 

Phosphate 

Phosphates are used in certain detergents and cleaning products to soften water, reduce spotting and 

rusting, hold dirt, and increase performance. The amount found in water is generally not more than 0.1 ppm 

unless the water has become polluted from waste water sources or excessive drainage from agricultural 

areas. When phosphorus is present in excess of the concentrations required for normal aquatic plant growth, 

a process called eutrophication takes place. This creates a favorable environment for the increase in algae and 

weeds. When algae cells die, oxygen is used in the decomposition and fish kills often result. Rapid 
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decomposition of dense algae scums with associated organisms give rise to foul odors and hydrogen sulfide 

gas (LaMotte). 

Currently there is no Canadian Environmental Quality Guideline, Ontario Drinking-water Quality 

Standard, or Provincial Water Quality Objective for phosphate. However, phosphate is the common inorganic 

form of phosphorus which is present in the natural environment, existing as deposits or rocks which are 

mined to get phosphorous. According to the Canadian Environmental Quality Guidelines freshwater 

containing concentrations of inorganic phosphorous which exceed 0.1 mg/L may be an indicator of hyper-

eutrophic conditions (waters extremely rich in nutrients and minerals). 

The LaMotte Ascorbic Acid Reduction Method was used for phosphate analysis. This method applies 

to drinking, surface, and saline waters; domestic and industrial wastes and is based on reactions that are 

specific for orthophosphate. LaMotte states with the sampling procedures that the amount of phosphorous 

found in water is generally not more than 0.1 mg/L unless the water has become polluted from waste water 

sources or excessive drainage from agricultural areas.  

 

Sulphate  

In most fresh waters the sulphate ion is the second or third most abundant anion, being exceeded 

only by bicarbonate and occasionally, silicate. Sulphur, in the form of sulphate, is considered an important 

nutrient element. 

Mineral springs are rich in sulphate and feed substantial quantities of this compound to the 

watershed. Acid mine water drainage is a form of pollution which may contribute extremely large amounts of 

sulphate content to natural waters. Other sources of sulphate include waste material from pulp mills, steel 

mills, food processing operations and municipal wastes. 

Many bacteria obtain sulphur from sulphate for the synthesis of amino acids. In lakes and streams low 

in oxygen, this process of sulphate reduction causes the production of hydrogen sulphide, with its 

characteristic offensive odor. Calcium sulphate and magnesium sulphate contribute significantly to the 

hardness of water. Under natural conditions, the quantities ordinarily to be expected in lakes are between 3 

and 30 mg/L (Hoskin Scientific). 
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Currently there is no Canadian Environmental Quality Guideline or Provincial Water Quality Objective 

for sulphate. According to the Technical Support Document for Ontario Drinking-water Quality Standards, 

Objectives and Guidelines, the aesthetic objective for this parameter is 500 mg/L.  
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Map of Fort Erie Watersheds 
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Map of Black Creek Sites 
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Physical Parameters 
Date (MM/DD/YYYY): 05/29/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-1, 652569E, 4752657N                                                            

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Mostly overcast, 18®C                                      

 

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    10.1 Bankfull Width (m):    10.6 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:     0 Pool %: 50  (run: 50)      



16 
 

 
Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

Stable with some scouring 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

88 2 0 0 10 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
                                 

Partly Open: 25–75% 
shaded by canopy 

Description:          
                          
 

Open: 0–25%  
Shaded by canopy 

Description 
Some small willows 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)                                       

75 

Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

19.5 0 64.5 .25 26.8 0 

x 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
 
Houses 
Farms 
Road 
Blacksmith 
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Date (MM/DD/YYYY): 05/29/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-2, 6525721E, 4752657N                                                            

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Mostly overcast, 18®C                                      

 

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    1.5 Bankfull Width (m):    1.9 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:     5 Pool %: 45  (run: 50)      
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Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

Flat 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

100 0 0 0 0 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
         Ashes and Willows                        

Partly Open: 25–75% 
shaded by canopy 

Description:          
                          
 

Open: 0–25%  
Shaded by canopy 

Description 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)      
Some fallen logs                                  

85 

Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

10.5 0 31 0 12 0 

 

x 

 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
 
Houses 
Farms 
Road 
Agriculture fields 
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Date (MM/DD/YYYY): 05/29/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-3, 655358E, 4756572N                                                            

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Mostly overcast, 18®C                                      

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    2.8 Bankfull Width (m):    3.2 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:     50 Pool %: 25  (run: 25)      
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Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

100 0 0 0 0 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
          

Partly Open: 25–75% 
shaded by canopy 

Description:          
                          
 

Open: 0–25%  
Shaded by canopy 

Description: 
Only about 5% cover 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)      
 

90 

 
Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

9.9 0 46 .4 16.3 .3 

 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

First 3 metres of riparian zone stable, abundant vegetation and flat 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
Rest of bank steep, fine particles, little to no vegetation 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 
 
Small vegetated deposition area near culvert 

 

x 

x 

x 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
 
Houses 
Farms 
Road 
Agriculture fields 
Open meadow 
Runoff coming from ditches on either side, flowing into creek 
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Date (MM/DD/YYYY): 05/30/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-4, 657077E, 4756467N   
                                                                                                                 (Conservation Club) 

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Sunny, clear, 16®C                                      

 

Site Sketch/Photo: 

 

Width:  

Wetted Width (m):    4.9 Bankfull Width (m):    7.3 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:     20 Pool %: 60  (run: 20)      
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Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

Bank B is stable 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
Bank A is unstable 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 
 
 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

10 0 10 0 80 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
          

Partly Open: 25–75% 
shaded by canopy 

Description:          
                          
 

Open: 0–25%  
Shaded by canopy 

Description: 
Only about 5% cover 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)      
Fallen willow branches, rocks 

45 

Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

22 0 31.5 .5 16.5 0 

 

x 

x 

 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
Bridge 
Parking 
Picnic area 
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Date (MM/DD/YYYY): 05/30/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-5, 665142E, 4756662N    

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Sunny, clear, 16®C                                      

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    10.42 Bankfull Width (m):    13.04 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:   5 Pool %: 90  (run: 5)      
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Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
Falling rocks and sand 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 
A small deposition zone 
 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

0 0 0 50 50 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
          

Partly Open: 25–75% 
shaded by canopy 

Description:          
                          
 

Open: 0–25%  
Shaded by canopy 

Description: 
Only about 5% cover 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)      
Some branches and rocks 

15 

 
Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

14.5 0.25 34.75 .5 13.5 0 

 

 

x 

x 

 

x 



29 
 

 

 
 
 
Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
Road 
Downtown 
Houses 
Busy street (main road in Stevensville) 
Parking lot 
Commercial buildings 
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Date (MM/DD/YYYY): 06/02/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-6, 661076E, 4760745N    

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Sunny, clear, 16®C                                      

 

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    16.3 Bankfull Width (m):    17.2 

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:   0 Pool %: 100  
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Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

Some vegetation on bank B keeping bank stable 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
Bank A is eroding 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 
Some small deposition zones 
 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

85 0 5 10 0 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
          

Partly Open: 25–75% 
shaded by canopy 

Description:          
  40%, good variety of trees, high diversity                        
 

Open: 0–25%  
Shaded by canopy 

Description: 
 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 Mostly herbaceous (see vegetation list pg. 55)      
Some branches  

35 

Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

8.8 0 >100 N/A 16.1 0.5 

 

x 

 

x 

x 

 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
Road 
Houses/Properties 
Open fields 
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Date (MM/DD/YYYY): 06/02/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-7  

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Sunny, clear, 16®C                                      

 

Site Sketch/Photo: 

ROAD CLOSED 
INACCESSABLE 
CONSTRUCTION 
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Date (MM/DD/YYYY): 06/02/2014 ________  Stream Name: ___Black Creek________ __ 

Time: 8:30-11:00 ________________ _ Location: _ BLKC-8, 661076E 4760697N  

Technicians: B. Smalldon, K. Pearce ___ _ Conditions: __  Sunny, clear, 24®C                                      

 

Site Sketch/Photo: 

 

 

Width:  

Wetted Width (m):    23.6 Bankfull Width (m): 23.84    

 
Riffle or Pool (Riffle = rapid, shallower waters; Pool = slower, deeper waters): 

Riffle %:   0 Pool %: 100 
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Bank Stability: 

STABLE  
(Angle > 45˚, non-erodible   
material / soil) 

Description:  
 

 

UNSTABLE 
(Angle > 45˚, (erodible,  
undercut or bare soil  
prone to erosion) 

Description: 
                           
 

DEPOSITION ZONE 
(Angle < 45˚ w/gradual  
slope,( fine sediments)  

Description: 
 
 

 
Substrate Type (percent clay, silt, sand, gravel or cobble): 

Clay %  
(<.002 mm) 

Silt % 
(.002 - .063 mm) 

Sand % 
(.063 – 2.0 mm) 

Gravel % 
(2.0 – 63 mm) 

Cobble % 
(63 – 200 mm) 

10 0 50 20 20 

 
Riparian Cover (on bank within 5m; identify plant species if possible): 

Dense: 75–100%  
shaded by canopy 

Description: 
          

Partly Open: 25–75% 
shaded by canopy 

Description:          
  
 

Open: 0–25%  
Shaded by canopy 

Description: 
 
 

Instream Cover (materials that offer “living space” and reduce water speed i.e. undercut banks, rocks, logs, 
trees, organic debris such as herbaceous stems and algae; 50% = excellent fish habitat): 

Instream Cover (%) 
Description:                       
 A few fallen branches 

2 

Depth, Hydraulic Head (cm): 

Bank “A” Centre Bank “B” 

Depth H. Head Depth H. Head Depth H. Head 

22.25 .25 >100 N/A 31.5 0 

 

x 

 

 

 

 

x 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   
Road (Niagara Parkway) 
Houses 
Bridge 
Boats 
Buffalo across on Niagara River 
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Weekly Water Testing Results and Observations  
Date: July 17, 2014 

Location: Black Creek 

Technician(s): O. Frechette, J. Schmitt, B. Smalldon 

 
Current Weather Conditions: 
 
Temperature: 23 °C 
 
P.O.P (%): 10 % 
 
Precipitation in past 24hrs (mm): 0 mm 
 
Wind speed/direction: SW 10 km/h 
  
Humidity: 54% 
 
 

Sampling Equipment Used: YSI 6600 V2 Multiparameter Water Quality Sonde  

 
Site Map: 
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Water Sampling Results: 

WEEKLY RESULTS 
SITE PARAMETERS TESTED / GOVERNMENTAL GUIDELINES 

 

Time 
(24hr.) 

Temp. 
(˚C) 

Sp. Cond. 
(µS/cm) 

TDS 
(g/L) 

D.O. (% sat.) 
D.O. (mg/L) pH CHL – (µg/L) 

CHL – (RFU) 
Turbidity 

(NTU) 

N/A N/A 200 – 1000 0.500 
N/A 

Warm Water Biota       
>4 - >7 

6.5 - 8.5 
2.5 – 8.0 

N/A ≤50 

1) 2nd Concession 9:37 19.07 361 .235 
16 

1.47 
7.57 

19.7 
4.7 

108.6 

2) Zavitz Road 9:48 17.36 437 .284 
17.4 
1.66 

7.17 
9.0 
2.2 

36.7 

3) Point Abino 
      Road N 10:08 17.75 500 .325 

36.5 
3.43 

7.55 
43.5 
10.4 

132.8 

4) F.E.C.C. 10:28 18.55 682 .443 
60.5 
5.64 

7.84 
28 
6.6 

143 

5) Stevensville 
      Road 10:47 19.61 805 .524 

81.5 
7.46 

8.02 
13 
3.0 

20 

6) Eagle Street 11:00 21.09 623 .405 
69.4 
6.16 

7.93 
28.5 
6.8 

79 

7) Townline 
      Road 

 
ROAD CLOSED 

 

8) Niagara Pkwy.  
       11:35 21.98 279 .181 

110.8 
9.68 

8.65 
.6 
.1 

5 
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SITE 1 – Second Concession Road 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
A lot of algae blooms starting 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: (see full list of vegetation) 
Riparian  Instream 
Thistles, buckthorns, purple loosestrife Grasses, bullrushes 

 

Wildlife: 
Terrestrial Aquatic 
Cicadas, Mourning dove, American goldfinch Striders, green frogs 

 

Water clarity: Good Average Poor x 
Notes: 
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 SITE 2 – Zavitz Road: 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal None   x 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: (see full vegetation list) 
Riparian  Instream 
Ash, willow, garlic Cattails, smartweed 

 

Wildlife: 
Terrestrial Aquatic 
American robin, cedar waxwing, fritillary 
butterfly  

Green frog, common carp 

 

Water clarity: Good Average Poor x 
Notes: 
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SITE 3 – Point Abino Road N: 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average Low x Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal None  x 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: (see full vegetation list) 
Riparian  Instream 
Teasel, knapweed, wild carrot, goldenrod  

 

Wildlife: 
Terrestrial Aquatic 
American robin, cedar waxwing, chipping 
sparrow, honey bees 

 

 

Water clarity: Good Average x Poor 
Notes: 
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SITE 4 – Fort Erie Conservation Club: 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal   x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: 
Riparian  Instream 
  

 

Wildlife: 
Terrestrial Aquatic 
Grey catbird, dragonflies, American robin, 
cedar waxwing, American goldfinch 

 

 

Water clarity: Good Average Poor x 
Notes: 
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SITE 5 – Stevensville Road: 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average Low x Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal  x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 

 

Vegetation: 
Riparian  Instream 
  

 

Wildlife: 
Terrestrial Aquatic 
Cabbage white, House sparrow Northern watersnake (3) 

 

Water clarity: Good Average x Poor 
Notes: 
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SITE 6 – Eagle Street: 

 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal   x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: 
Riparian  Instream 
  

 

Wildlife: 
Terrestrial Aquatic 
American goldfinch, black-capped chickadee, 
summer azure, red-winged blackbird 

 

 

Water clarity: Good Average Poor x 
Notes: 
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SITE 7 – Townline Road:  INACCESSABLE - Road Closed 

SITE 8 – Niagara Parkway:  

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good   x Average Minimal None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No x 

Notes: 
 
 
 

Vegetation: 
Riparian  Instream 
  

 

Wildlife: 
Terrestrial Aquatic 
Black-capped chickadee  

Water clarity: Good x Average Poor 
Notes: 
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Date: August 20, 2014 

Location: Black Creek 

Technician(s):P. Cotter, O. Frechette, B. Smalldon 

 
Current Weather Conditions: 
Chance of thunder showers 

 

24°C 
Feels like 32 
P.O.P: 80% 
Rain: Close to 5 mm 
Wind SW 15 km/h 
Wind gust - 
Humidity 83% 

 
 

Sampling Equipment Used: YSI 6600 V2 Multiparameter Water Quality Sonde  

 
Site Map: 
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Water Sampling Results: 

WEEKLY RESULTS 
SITE PARAMETERS TESTED / GOVERNMENTAL GUIDELINES 

 

Time 
(24hr.) 

Temp. 
(˚C) 

Sp. Cond. 
(µS/cm) 

TDS 
(g/L) 

D.O. (% sat.) 
D.O. (mg/L) pH CHL – (µg/L) 

CHL – (RFU) 
Turbidity 

(NTU) 

N/A N/A 200 – 1000 0.500 
N/A 

Warm Water Biota       
>4 - >7 

6.5 - 8.5 
2.5 – 8.0 

N/A ≤50 

1) 2nd Concession 9:59 20.33 938 .610 
40.3 
3.63 

7.75 
26.9 
6.4 

74.4 

2) Zavitz Road 10:15 18.48 386 .251 
13.4 
1.44 

7.36 
13.3 
3.2 

68.4 

3) Point Abino 
      Road N 10:35 17.90 750 .488 

31.5 
2.98 

7.76 
19.4 
4.6 

42.1 

4) F.E.C.C. 11:28 20.11 632 .411 
38.0 
3.26 

8.03 
12.4 
2.9 

46.3 

5) Stevensville 
      Road 11:48 20.08 774 .503 

40.7 
3.69 

7.80 
15.9 
3.8 

16.7 

6) Eagle Street 12:06 21.52 704 .458 
39.7 
3.49 

7.95 
10.7 
2.6 

34.4 

7) Townline 
      Road 

ROAD CLOSED 
 
 

8) Niagara Pkwy.  
       12:35 21.59 280 .182 

9.80 
8.64 

8.48 
0.2 
0.0 

6.0 
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SITE 1 – Second Concession Road 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: Algae odour 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average x  Minimal None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Road 
 
 

Vegetation: 
Riparian  Instream 
 Algae blooms developed 

 

Wildlife: 
Terrestrial Aquatic 
Mourning dove 
American goldfinch 
Cicada 

 

Water clarity: Good Average Poor x 
Notes: 
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 SITE 2 – Zavitz Road: 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average      x Minimal None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Road 
 
 

Vegetation: 
Riparian  Instream 
  

 

Wildlife: 
Terrestrial Aquatic 
American goldfinch 
Mourning dove 
Cricket 
Grasshopper 

 

Water clarity: Good Average Poor x 
Notes: 
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SITE 3 – Point Abino Road N: 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average Low x Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal     x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Road 
 
 

Vegetation: 
Riparian  Instream 
Purple loosestrife  

 

Wildlife: 
Terrestrial Aquatic 
Leopard frog 
Eastern kingbird 

 

Water clarity: Good Average Poor x 
Notes: 
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SITE 4 – Fort Erie Conservation Club: 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal    x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
 
 
 

Vegetation: 
Riparian  Instream 
Wild garlic  

 

Wildlife: 
Terrestrial Aquatic 
Duskywing 
American goldfinch 
Blue jay 
 
 

Midland painted turtle 
Snapping turtle 

Water clarity: Good Average Poor x 
Notes: 
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SITE 5 – Stevensville Road: 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average Minimal      x None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Road 

 

Vegetation: 
Riparian  Instream 
See list  

 

Wildlife: 
Terrestrial Aquatic 
Lots of millipedes (probably just born)   

Water clarity: Good Average x Poor 
Notes: Half covered in decomposition film and leaf litter 
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SITE 6 – Eagle Street: 

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good Average       x Minimal None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Road 
 
 

Vegetation: 
Riparian  Instream 
See list  

 

Wildlife: 
Terrestrial Aquatic 
American goldfinch 
Grackle 
Squirrel 

 

 

Water clarity: Good Average Poor x 
Notes: 
Almost completely covered with decomposition film just downstream approximately 200 
metres 
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SITE 7 – Townline Road: ------ ROAD CLOSED ------  

SITE 8 – Niagara Parkway:  

Depth at centre (cm):  
 

Additional properties (organic debris, film, odor, etc.): 
Notes: Odour remains from boats of gas and oil, cannot see any however 
 
 

Water level: High Average x Low Dry 
Notes: 
 
 

Flow (visible): Good            x Average Minimal None 

Notes: 

 

Point / non-point source pollution; other adverse conditions: Yes No 

Notes: 
Parkway 
 
 

Vegetation: 
Riparian  Instream 
 Tape grass is overgrown, invasive 

Duckweed 
Some small algae blooms 

 

Wildlife: 
Terrestrial Aquatic 
American goldfinch Thousands of baby water striders 

Water clarity: Good x Average Poor 
Notes: 
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Riparian Buffer Zone 
 

 A riparian zone is the boundary between land and a river or stream, literally the term is derived from 

the Latin word ripa meaning river bank. The riparian vegetation is generally characterized by hydrophilic 

plants which act as a buffer along the watercourse, hence the term riparian buffer zone. These vegetated 

zones are ecologically significant and important factors to considerate in environmental management and civil 

engineering due to the role they play in soil conservation by preventing erosion. Riparian zones help to 

prevent sediment, nitrogen, phosphorus, pesticides and other pollutants from reaching a stream. 

This vegetated community is also extremely important as a diverse habitat for fauna as well as the 

influence that the plants have on the overall health for of the aquatic systems supporting these communities, 

they are a major source of energy and nutrients. 

Riparian buffers are effective at improving water quality when they include a native grass or 

herbaceous filter strip along with deep rooted trees and shrubs along the stream. Overhanging riparian 

vegetation such as trees and larger shrubs keep streams cool, this is especially important for oxygen levels and 

for the survival of some aquatic organisms.  

Riparian vegetation slows floodwaters, thereby helping to maintain stable streambanks and protect 

downstream property. By slowing down floodwaters and rainwater runoff, the riparian vegetation allows 

water to soak into the ground and recharge groundwater. Slowing floodwaters allows the riparian zone to 

function as a site of sediment deposition, trapping sediments that build stream banks and would otherwise 

degrade our streams and rivers.  
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Vegetation List 
 
 

BLCK-1                                                                                                           
 

• Red/green ash     
• Swamp milkweed    
• Purple loosestrife   
• Morning glory     
• Duckweed  
• Canary reed grass    
• Soft stem bulrush   
• Hard stem bulrush    
• Thistles 
• Clovers 
• Mayweed 
• Yarrow     
• Grey dogwood 
• Mints 
• Fleabane 
• Birds foot trefoil 
• Salix sp. 
• Buckthorn 
• Goldenrod 
• Algae 
• Cow vetch 
• Medics 
• Cinquefoil 
• Ragweed 

 

BLCK-2 
 

• Chicory 
• Ashes 
• Willows 
• Wild garlic 
• Smartweed 
• Canary grass 
• Slippery elm 
• Bur marigold 
• Broad-leaf cattail 
• Common plantain 
• Common milkweed 
• Medic 
• Wild carrot 
• Docks 
• Cinquefoil 
• Clovers 
• Ragweed 
• Sow thistles 
• Cow vetch 

 
 

BLCK-3 
 

• Trembling aspen 
• Ashes 
• Teasel 
• Yellow sweet clover 
• Goldenrod 
• White sweet clover 
•  Knapweed 
• Chicory 
• Wild carrot 
• Bird's foot trefoil 
• Slippery elm 
• Ragweed 
• Pimpernel 

BLCK-4 
 

• Maples 
• Ashes 
• Willows 
• Grey dogwood 
• Honeysuckle 
• High-bush cranberry 
• Elderberries 
• Buckthorns 
• Slippery elm 
• Canada thistle 
• Wild carrot 
• Burdock 
• Garlic mustard 
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• Canada thistle 
• Grey dogwood 
• Wild garlic 
• Purple loosestrife 
• Riverbank grape 
• Canary grass 
• Wool grass 
• Salix sp. 
• Common milkweed 
• Swamp milkweed 
• Joe pye weed 
• Red raspberries 
• Cinquefoil 

 

• Dandelions 
• Bittersweet nightshade 

 
 
 

 
BLCK-5 
 

• Slippery elm 
• Ashes 
• Wild carrot 
• Norway maple 
• Arrowheads 
• Swamp milkweeds 
• Wild garlic 
• Wild roses 
• Violas 
• Manitoba maple 
• Greenbrier 
• Buckthorn 
• Staghorn sumac 
• Bur marigold 
• Purple loosestrife 
• Honeysuckle 
• Water parsnip 
• Pickerelweed 
• Manna grass 
• Broad and narrow leaf cattails 
• Canary grass 

 
 

BLCK-6 
 

• Fragrant white lily 
• White oak 
• Purple loosestrife 
• Duckweed 
• Pickerelweed 
• Red/green ash 
• Wild roses 
• Canary grass 
• Arrowhead 
• Grey dogwood 
• Swamp milkweed 
• Manitoba maple 
• Broad-leaf cattails 
• Willows 
• Buckthorn 
• Goldenrod 
• Wild carrot 
• Common milkweed 
• Burdock 
• Morning glory 
• Slippery elm 
• Docks 
• Wild garlic 
• Bull thistle 
• Eggs and butter 
• Oxeye daisy 
• Riverbank grapes 
• Bittersweet nightshade 
• Virginia creeper 
• Hawthorn 
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• Ragweed 
• Water parsnip 
• Norway maple 
• Soft stem bulrush 
• Privet 

 
 
 

BLCK-7 
Inaccessible 
 

BLCK-8 
 

• Willows 
• Tape grass 
• Milfoil 
• Colorado blue spruce 
• Sliver maple 
• Freeman's maple 
• Daylilies 
• Grey dogwood 
• Red- osier dogwood 
• Manitoba maple 
• Morning glory 
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Phosphate Study 
 

Phosphates can get into waterways through many different routes: from human and animal waste; 

phosphorus rich bedrock; laundry, cleaning, industrial effluents; and fertilizer runoff. These phosphates can 

become harmful when they over fertilize aquatic plants and cause eutrophication.  

Agricultural run-off is a major contributor to the eutrophication of fresh water bodies. Rainfall can 

cause varying amounts of phosphates to wash from fertilized farm soils into nearby waterways through runoff. 

The main cause of eutrophication is excess phosphate contamination from detergents, fertilizers, and sewage, 

and not from naturally occurring phosphates found in soils and certain types of bedrock. 

If an excess of phosphates enters watercourses, algae and aquatic plants will become over-fertilized 

and grow uncontrollably, clog up the waterway and use up large amounts of oxygen needed for other aquatic 

organisms. This rapid growth of aquatic vegetation eventually dies and as it decays it uses up oxygen. This 

process in turn causes the death of aquatic life because of the lowering of dissolved oxygen levels. 

 

Eutrophication 
 

Eutrophication is a natural aging process of a body of water such as a bay or lake resulting from the 

increase of nutrients within the body of water which create plant growth. The aquatic plants will begin to die 

more quickly than they can be decomposed. This dead plant matter builds up and with sediment and other 

eroded materials entering the water it fills in the bed of the water body making it shallower. Normally 

naturally this process should take thousands of years. 

Cultural eutrophication on the other hand is an unnatural speeding up of this process because of the 

addition of phosphates, nitrogen, and sediment to the water. In these bodies of water eutrophication is the 

ecosystem’s response to the addition of these extra nutrients. The effects of the rapid vegetation growth 

dying and starving the water of its oxygen supply, called hypoxia, causes a reduction and death in many fish 

and other aquatic organisms. A full recovery of eutrophication is very costly and has been estimated to take a 

thousand years.  
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Fertilizers 
 

Fertilizers are classified in many ways according to whether they provide a single nutrient Nitrogen, 

Phosphorus, or Potassium (N, P, or K), in which case they are classified as straight fertilizers. There are multi-

nutrient or complex fertilizers which provide two or more nutrients, for example N and P. Fertilizers are also 

classified as inorganic or organic. Organic fertilizers mostly come from recycled plant or animal-derived 

materials. Inorganic are synthetic fertilizers where various chemical treatments are required for their 

manufacture. 

The main nitrogen-based straight fertilizer is ammonia or its solutions. Ammonium nitrate (NH4NO3) 

is also widely used in fertilizers and urea is another popular source of nitrogen, having the advantage that it is 

a solid and non-explosive. Some of the nitrogen fertilizers on the market is made with calcium ammonium 

nitrate (Ca(NO3)2•NH4NO3•10H2O). 

The main straight phosphate fertilizers are the superphosphates. Single superphosphate (SSP) consists 

of 14–18% P2O5 (phosphorus pentoxide). Double superphosphate is a mixture of single superphosphate and 

triple superphosphate. Triple superphosphate (TSP) typically consists of 44-48% of P2O5 and no gypsum. More 

than 90% of a typical superphosphate fertilizer is water-soluble. 

Multi-nutrient fertilizers are the most common consisting of two or more nutrient components. Binary 

(NP, NK, PK) fertilizers contain two of the nutrient components. Major two-component fertilizers provide both 

nitrogen and phosphorus to the plants. These are called NP fertilizers. The main NP fertilizers are 

monoammonium phosphate (MAP) and diammonium phosphate (DAP). NPK fertilizers are three-component 

fertilizers. They provide sources of potassium as well as nitrogen and phosphorus.  
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Water Quality Laboratory Analysis 
 

 Grab samples were taken from each of the eight sites beginning in the month of May. The main focus 

of our study was phosphate levels found in the water system that may be entering through runoff from any or 

all of the surrounding areas. Because the Fort Erie region and surrounding areas have many golf courses and 

agricultural fields, it is easy to assume that some kind of fertilizer is being used on any occasion during the 

season. 

 Studies initially conducted were specific to phosphates; no traces of phosphates were present in the 

Black Creek watercourse until the end of the summer season when samples were taken in August. The 

following table (1) shows the results, other parameters were tested as well in order to prove that these 

phosphates found were in fact from fertilizers and not from other environmental factors. 

 Based on the results it has been assumed that the only site that appears to be applying fertilizer to the 

field is that of site 2 on Zavitz road. Looking at the results from the table (1) below it can be seen that the type 

of fertilizer that was applied was most likely a NP type fertilizer. Potassium levels in the system are mostly 

consistent at each site; however the higher levels of nitrates at this site would indicate the use of nitrogen in a 

fertilizer. In looking at soil results in table (2) it is also apparent that the phosphates found in the watercourse 

are not consistent with those that were occurring in the surrounding soils. The possible use of fertilizer at this 

site has not caused any long term deficiencies based on benthos biomonitoring results; it is not causing any 

excess nutrient loads (no excess plant growth) to the site nor to downstream where results are clearly diluted.  

 Other possible explanations to the results showing high ammonia levels at site 1 and high potassium 

levels at site 4 were briefly examined as well.  

At site 1 there is a blacksmith situated not far from the creek, blacksmiths are known to often use 

ammonia in their works, often giving pieces an ammonia bath to change their colours, turning copper blue for 

example by soaking it in an ammonia and salt bath for several hours. This is merely a hypothesis and no 

further studies have been conducted.  

Site 4 is the Fort Erie Conservation Club where the Niagara Peninsula Conservation Authority (NPCA) 

has been restoring a small section near the creek. They have used pesticides to help control invasive plant 

growth which could possibly be the cause of the high levels of potassium found in samples from this site. Two 

naturally occurring compounds, potassium bicarbonate and sodium bicarbonate are often found in the less 

harmful and non-toxic pesticides used, they have no adverse effects on humans or on the environment when 



62 
 

used in these products. They are a vital part of humans, other animals, plants, and virtually all living 

organisms, and are crucial for normal function. These compounds are also naturally present in soils, water, 

rocks and other parts of the environment. 
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Table 1: Water Sample Lab Results 

Spectrophotometry - Surface Water Quality Datasheet        
Date of Collection: August 5th, 2014 Date of Analysis: August 6th, 2014 
Time of Collection: 12:00pm - 2:30pm Time of Analysis: 12:00pm - 3:00pm 
Location: Black Creek Sites Equipment Used: _LaMotte Smart Spectro: serial #: L0107007                                 
Storage/Preservation:       Y                     N                                                                                                   Collected by: J. Schmitt, P. Cotter, B. Smalldon 
If yes, indicate method: Refrigeration                                                                                                     Analysis Performed by: J. Lukacs, P. Cotter, B. Smalldon

Site \ Location pH / Temp 
⁰C 

Ammonia 
(mg/L) 

Nitrite 
(mg/L) 

Nitrate 
(mg/L) Phosphate (mg/L) Potassium (mg/L) 

1) 2nd Concession                                                   7.44/25 
S1: 

0.504 
AVG: 
0.45 

 

S1: 
0.2046 

AVG: 
0.2046 

 

S1: 
0.484 

AVG: 
0.484 

 

S1: 
0 

AVG: 
0 
 

S1: 
3.8 

AVG: 
3.4 

 S2: 
0.396 

S2: 
0.2046 

S2: 
0.484 

S2: 
0 

S2: 
3.0 

2) Zavitz  Road    7.20/25 
S1: 

0.2565 
AVG: 

0.25365 
 

S1: 
0.1914 

AVG: 
0.1749 

 

S1: 
4.092 

AVG: 
3.916 

 

S1: 
0.81 

AVG: 
0.84 

 

S1: 
3.4 

AVG: 
3.4 

 S2: 
0.2508 

S2: 
0.1584 

S2: 
3.74 

S2: 
0.87 

S2: 
3.4 

3) Point Abino Road N 
      7.11/25 

S1: 
0.1368 

AVG: 
0.13965 

 

S1: 
0 

AVG: 
0 
 

S1: 
0.484 

AVG: 
0.374 

 

S1: 
0.56 

AVG: 
0.575 

 

S1: 
4.0 

AVG: 
4.0 

 S2: 
0.1425 

S2: 
0 

S2: 
0.264 

S2: 
0.59 

S2: 
4.0 

4) F.E.C.C. 7.84/25 NO REAGENTS 

S1: 
0.0957 

AVG: 
0.0957 

 

S1: 
0.308 

AVG: 
0.374 

 

S1: 
0 

AVG: 
0.07 

 

S1: 
6.8 

AVG: 
6.6 

 S2: 
0.0957 

S2: 
0.440 

S2: 
0.14 

S2: 
6.4 

5) Stevensville Road 
       7.24/25 

S1: 
0.1653 

AVG: 
0.16815 

 

S1: 
0.2244 

AVG: 
0.2277 

 

S1: 
0.924 

AVG: 
0.968 

 

S1: 
0 

AVG: 
0 
 

S1: 
4.9 

AVG: 
4.8 

 S2: 
0.1710 

S2: 
0.2310 

S2: 
1.012 

S2: 
0 

S2: 
4.7 

6) Eagle Street                                           7.95/25 NO REAGENTS 

S1: 
0.2240 

AVG: 
0.2240 

 

S1: 
0.484 

AVG: 
0.484 

 

S1: 
0 

AVG: 
0 
 

S1: 
3.8 

AVG: 
3.8 

 S2: 
0.2240 

S2: 
0.484 

S2: 
0 

S2: 
3.8 

7) Townline Road --- ROAD CLOSED --- 

8) Niagara Pkwy. 
          8.53/25 NO REAGENTS 

S1: 
0.1485 

AVG: 
0.14355 

 

S1: 
0.484 

AVG: 
0.572 

 

S1: 
0 

AVG: 
0 
 

S1: 
1.7 

AVG: 
1.7 

 S2: 
0.1386 

S2: 
0.660 

S2: 
0 

S2: 
1.7 
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Erosion 
 

Speaking in geomorphologic or geologic terms, erosion refers to the exogenic processes like wind or 

water flow removing soil and rocks from a location and transporting to a new location where it is newly 

deposited. Eroded sediments can be transported by millimeters or for thousands of kilometers depending on 

the severity of the element that is transporting it.  

Erosion is a natural process however as with all natural processes, human activities have increased the 

rate at which erosion is occurring globally by 10-40 times, which in turn causes many erosion related 

problems. One of the main causes of excess erosion is from the removal of vegetation and excess amounts of 

impervious surfaces creating greater amounts and faster moving runoff, therefore making it runoff flow 

stronger.  

Impacts of erosion include decreases in productivity in both agricultural fields and on natural 

landscapes causing an ecological collapse through a loss of nutrient-rich upper soil layers and in some cases 

the end results may be desertification.  

Erosion that will affect the watercourses being studied would be from sedimentation of the 

waterways causing shallower waters making them at greater risk of eutrophication, as well as heavier nutrient 

load coming in from any runoff. 
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Black Creek Soils Based on Soils Map  

The following soils data was retrieved directly from the soils map provided by the Ontario Ministry of 

Agriculture and Food (OMAFRA). 

 

River to Convergence with Beaver Creek: 

NM- not mapped 

NG3-mainly reddish-hued lacustrine heavy clay 

WLL 1-mainly reddish-hued lacustrine heavy clay 

OT I 5- mainly reddish-hued lacustrine heavy clay 

NGR 1 mainly reddish-hued lacustrine heavy clay  

 

Convergence to Eagle Street: 

NM-not mapped 

NGR 3- mainly reddish-hued lacustrine heavy clay 

WLL 2- mainly reddish-hued lacustrine heavy clay 

NGR 1- mainly reddish-hued lacustrine heavy clay 

ALU 1-variable floodplain deposits 

 

Eagle Street to Fort Erie Conservation Club: 

OTI 5- mainly reddish-hued lacustrine heavy clay 

NGR 1- mainly reddish-hued lacustrine heavy clay 

ALU 27-variable floodplain deposits 

WLL 1- mainly reddish-hued lacustrine heavy clay 

NM- not mapped 

NGR 8- 15-40 cm loamy textures over mainly reddish-hued lacustrine heavy clay 
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ALU 24-variable floodplain deposits 

 

Fort Erie Conservation Club to Point Abino Road: 

CGU 4- mainly reddish-hued clay loam till 

MAT 2- 40-100 cm mainly reddish-hued lacustrine heavy clay over clay loam till 

ALU 1-variable floodplain deposits 

WLL 10- mainly reddish-hued lacustrine heavy clay 

NGR 1- mainly reddish-hued lacustrine heavy clay 

OID 2-mainly reddish-hued clay loam till 

 

Source Waters to Point Abino Road: 

OID 9-mainly reddish-hued clay loam till 

CGU 19-mainly reddish-hued clay loam till 

CGU 20-mainly reddish-hued clay loam till 

 ALU 1-variable floodplain deposits 

CGU 4-mainly reddish-hued clay loam till 

JDD 8-mainly reddish-hued clay loam till 

WLL 8- 15-40 cm peaty material over reddish-hued lacustrine heavy clay  

JDD 2-mainly reddish-hued clay loam till 

WLL 1- mainly reddish-hued lacustrine heavy clay 

LRR 1-organic soil, fen-associated, 40-160cm deep over clayey mineral soil materials (terric-messisol) 
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In Situ Soil Analysis  

Each site visited had an in situ soil analysis done using the textural triangle found in the Field manual 

for describing soils in Ontario 4th ed. by Land Resource Science of the University of Guelph. 

Site- BLKC1: 

Humus= 0cm, Texture= Silty Clay 

Notes: Quite a bit of gravel, mainly clay, 5% sand (3% very fine sand) 

Site- BLKC2: 

Humus=0.5cm, Texture= Clay 

Notes: The soil was very difficult so attain, road gravel has taken up most of it within at least 10cm. Very heavy 

clay, about 2% very fine sand. 

Site- BLKC3: 

Humus=0.2cm, Texture= Clay 

Site- BLKC4: 

Humus=0cm, Texture= Heavy Clay 

Notes: Some gravel, mainly 100% clay- heavy, red-hued.  

Site- BLKC5: 

Humus=0cm, Texture=Silty Clay Loam  

Notes: A lot of gravel, mostly, silty a bit, heavy, red-hued clay. 

Site- BLKC6: 

Humus=0cm, Texture= Heavy Clay 

Notes: No grit, 100% clay. 

Site- BLKC7:ROAD CLOSED 

Site- BLKC8: 

Humus=1cm, Texture= Silt Loam 

Notes: Loamy sections, also sections of silty, mainly clay. 

http://primo.tug-libraries.on.ca/primo_library/libweb/action/search.do?fctN=facet_frbrgroupid&dscnt=0&fctV=153204415&frbg=153204415&tab=default_tab&dstmp=1330451972593&srt=rank&ct=search&mode=Basic&cs=frb&dum=true&indx=1&fromLogin=true&doc=vtug1438919&vl(freeText0)=Field%20manual%20for%20describing%20soils%20in%20Ontario&fn=search&vid=GUELPH&y=4&x=11&vid=GUELPH&backFromPreferences=true
http://primo.tug-libraries.on.ca/primo_library/libweb/action/search.do?fctN=facet_frbrgroupid&dscnt=0&fctV=153204415&frbg=153204415&tab=default_tab&dstmp=1330451972593&srt=rank&ct=search&mode=Basic&cs=frb&dum=true&indx=1&fromLogin=true&doc=vtug1438919&vl(freeText0)=Field%20manual%20for%20describing%20soils%20in%20Ontario&fn=search&vid=GUELPH&y=4&x=11&vid=GUELPH&backFromPreferences=true
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Lab Analysis Using Soil Chart 

This soil analysis was done using the soils chart found in the Field manual for describing soils in 

Ontario 4th ed. by Land Resource Science of the University of Guelph. 

Site- BLKC1: 

Cast test: Moderate cast 
Ribbon test: Thick and short 
Taste test: Grittiness with some sand grains 
Shine test: Slight shine 
Soil type: Silty Clay Loam (SICL) 
 

Site- BLKC2: 

Cast test: Strong 
Ribbon test: Thin, short, barely holds 
Taste test: Silt grittiness 
Shine test: Slight shine 
Soil type: Silty Clay Loam (SICL) 
 

Site- BLKC3: 

Cast test: Very strong 
Ribbon test: Thin, long, holds 
Taste test: Smooth 
Shine test: Moderately shiny 
Soil type: Silty Clay (SIC) 
 

Site- BLKC4: 

Cast test: Very strong 
Ribbon test: Very thin, very long 
Taste test: Smooth 
Shine test: Very shiny 
Soil type: Clay (C) 
 

Site- BLKC5: 

Cast test: Weak 
Ribbon test: Flakes 
Taste test: Gritty with some sand 
Shine test: No shine 
Soil type: Silt Loam (SIL) 

http://primo.tug-libraries.on.ca/primo_library/libweb/action/search.do?fctN=facet_frbrgroupid&dscnt=0&fctV=153204415&frbg=153204415&tab=default_tab&dstmp=1330451972593&srt=rank&ct=search&mode=Basic&cs=frb&dum=true&indx=1&fromLogin=true&doc=vtug1438919&vl(freeText0)=Field%20manual%20for%20describing%20soils%20in%20Ontario&fn=search&vid=GUELPH&y=4&x=11&vid=GUELPH&backFromPreferences=true
http://primo.tug-libraries.on.ca/primo_library/libweb/action/search.do?fctN=facet_frbrgroupid&dscnt=0&fctV=153204415&frbg=153204415&tab=default_tab&dstmp=1330451972593&srt=rank&ct=search&mode=Basic&cs=frb&dum=true&indx=1&fromLogin=true&doc=vtug1438919&vl(freeText0)=Field%20manual%20for%20describing%20soils%20in%20Ontario&fn=search&vid=GUELPH&y=4&x=11&vid=GUELPH&backFromPreferences=true
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Site- BLKC6: 
 
Cast test: Very strong 
Ribbon test: Very thin, very long 
Taste test: Smooth 
Shine test: Very shiny 
Soil type: Clay (C) 
 

Site- BLKC7: ROAD CLOSED 

Site- BLKC8: 

Cast test: Moderate 
Ribbon test: Thick, very short 
Taste test: Unnecessary 
Shine test: No shine 
Soil type: Loam (L) 
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Table 2: Soil Lab Analysis 

Soil Sample Lab Results 
 

 Based on these results from our soil study, phosphates in the watercourse were not consistent with 

the results from these samples. This excludes the possibility that phosphates are naturally occurring from soil 

erosion into the creek. 

 

 

  

 

 

 

 

 

 

 

Site Phosphorus 
(ppm) 

Nitrates 
(ppm) 

Nitrite 
(ppm) 

POTASH 
(lbs/acre) 

Ammonia 
Nitrogen 

1 75 20 1 <100 Very Low 

2 150 100 1 <100 Very Low 

3 100 40 1 <100 Very Low 
4 25 10 1 <100 Very Low 

5 150 10 1 <100 Low 

6 100 10 1 <100 Low 

7 ROAD CLOSED 

8 200 20 1 <100 Low 
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Apatite 
 Apatite is the most common mineral group that contains phosphorus. It is often found in calcite in 

Ontario. It is often found in igneous rock environments.  There are apatite mines throughout Ontario and 

Quebec; apatite is often used as fertilizer and in jewelry. It is also a fluorescent mineral, meaning that it glows 

under an ultra violet light. The apatite found in Ontario looks very glassy, and is very brittle.     

Apatite is the main source of phosphorus and is extracted from enormous deposits of apatite rich rock 

because it is essential in the manufacturing of phosphate fertilizers. It is also very important in the chemical 

and in the pharmaceutical industries. Apatite is also a popular collector mineral. 

 No apatite was found during our study, indicating that phosphates were not coming from eroding 

apatite rocks. 

Calcium Carbonate 
  

 Calcium carbonate is a chemical compound with the formula CaCO3. It is a common substance found 

in rocks in all parts of the world and it is the main component of shells of marine organisms, snails, coal balls, 

pearls, and eggshells. 

 Calcium carbonate is most commonly found in our region, the bedrock of the Niagara Region is of 

sedimentary origin, these sedimentary rocks were formed from clay, sand and lime. 

 Calcium carbonate is the active ingredient in agricultural lime, it is commonly used medicinally as a 

calcium supplement or as an antacid, however excessive consumption could be hazardous. 
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. 
Minerals with 

MULTIPLE UV Fluorescent Colors 
Mineral Wave 

Length 
# Red Orange Yellow Green Blue Violet White 

Apatite 
(calcium 
phosphate)  

LW  3 .  X X .  L  .  .  
SW  2  .  X X .  .  .  .  

Aragonite 
(calcium 
carbonate)  

LW  2  .  .  .  X .  .  X 
SW  3 .  .  S  X .  .  X 

Barite 
(barium sulfate)  

LW  5  X L  X .  .  X X 
SW  4  X .  X .  .  X X 

Calcite 
(calcium 
carbonate)  

LW  7  X X X X X X X 
SW  6  X .  X X X X X 

Celestite 
(strontium sulfate)  

LW  3 .  .  X .  X .  X 
SW  3 .  .  X .  X .  X 

Cerussite 
(lead carbonate)  

LW  3 .  X X .  .  .  L  
SW  2  .  X X .  .  .  .  

Fluorite 
(calcium fluoride)  

LW  3 .  .  X .  X .  X 
SW  3 .  .  X .  X .  X 

Gypsum 
(calcium sulfate)  

LW  3 .  .  X .  X .  X 
SW  3 .  .  X .  X .  X 

.  
      

.  
Scapolite 
(Ca, Na, Al silicate 
carbonate chloride 
sulfate)  

LW  3  .  L  X .  L  .  .  
SW  3  S  S  X .  .  .  S  

Scheelite 
(calcium tungstate)  

LW  2  .  L  X .  .  .  .  
SW  3  .  .  X .  S  .  X 

Sphalerite 
(zinc iron sulphide)  

LW  4  L  X L  .  L  .  .  
SW  1  .  X .  .  .  .  .  

Witherite 
(barium 
carbonate)  

LW  3  .  .  X .  X .  X 
SW  3  .  .  X .  X .  X 

Wollastonite 
(calcium silicate)  

LW  4  .  X X .  X .  X 
SW  4  .  X X .  X .  X 

Zircon 
(zirconium silicate)  

LW  2  .  X X .  .  .  .  
SW  2  .  X X .  .  .  .  

150 - 580 50  30  50  50  50  50  50  50  50    
  X = Fluorescent under BOTH LW and SW Ultraviolet 
  L = Fluorescent under Long Wave UV light sources 
  S = Fluorescent under Short Wave UV light sources  
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Benthos Biomonitoring Results 
Table 3: Black Creek Site 2 - Benthics 

Tolerance Taxa Riffle 1 (%) Pool (%) Riffle 2 (%) Average 
High Hydras 0 0 0 0.0 

 Roundworms 0 0 0 0.0 

 

Aquatic 
Earthworms 0 5 0 1.7 

 Leeches 3 1 0 1.3 

 True Bugs 0 0 0 0.0 

 Midges 4 7 2 4.3 

 Horse & Deer Flies 0 0 0 0.0 

 Mosquitos 0 0 0 0.0 

 No-see-ums 0 0 0 0.0 

 Black Flies 0 0 0 0.0 

 Snails, Limpets 4 1 2 2.3 

 Misc. True Flies 0 0 0 0.0 

 Total 11 14 4 9.7 
Moderate Flatworms 0 0 0 0.0 

 Sow Bugs 71 49 64 61.3 

 Clams & Mussels 2 4 2 2.7 

 Scuds 20 66 29 38.3 

 Crayfish 0 0 0 0.0 

 Dragonflies 0 0 0 0.0 

 Mites 0 0 0 0.0 

 Damselflies 0 0 0 0.0 

 Fishflies, Alderflies 0 0 0 0.0 

 Aquatic Moths 0 0 0 0.0 

 Beetles 0 0 0 0.0 

 Crane Flies 0 0 0 0.0 

 Total 93 119 95 102.3 
Low Mayflies 0 0 0 0.0 

 Caddisflies 0 0 0 0.0 

 Stoneflies 0 0 0 0.0 

 Total 0 0 0 0.0 

 Richness 6 6 6 6.0 

 Abundance 91 133 99 107.7 

 % EPT 0 0 0 0.0 
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Table 4: Black Creek Site 3 - Benthics 

Tolerance Taxa Riffle 1 (%) Pool (%) Riffle 2 (%) Average 
High Hydras 0 0 0 0.0 

 Roundworms 0 0 1 0.3 

 

Aquatic 
Earthworms 0 0 0 0.0 

 Leeches 17 0 0 5.7 

 True Bugs 0 16 0 5.3 

 Midges 1 12 0 4.3 

 Horse & Deer Flies 0 0 0 0.0 

 Mosquitos 1 0 0 0.3 

 No-see-ums 0 0 0 0.0 

 Black Flies 0 0 0 0.0 

 Snails, Limpets 14 24 0 12.7 

 Misc. True Flies 0 0 0 0.0 

 Total 33 52 1 28.7 
Moderate Flatworms 0 0 0 0.0 

 Sow Bugs 69 35 14 39.3 

 Clams & Mussels 0 0 0 0.0 

 Scuds 12 12 0 8.0 

 Crayfish 0 2 0 0.7 

 Dragonflies 0 0 0 0.0 

 Mites 0 0 0 0.0 

 Damselflies 2 1 0 1.0 

 Fishflies, Alderflies 0 0 0 0.0 

 Aquatic Moths 0 0 0 0.0 

 Beetles 0 1 0 0.3 

 Crane Flies 1 0 0 0.3 

 Total 84 51 14 49.7 
Low Mayflies 0 0 0 0.0 

 Caddisflies 0 0 0 0.0 

 Stoneflies 0 0 0 0.0 

 Total 0 0 0 0.0 

 Richness 9 8 2 6.3 

 Abundance 117 103 15 78.3 

 % EPT 0 0 0 0.0 
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Table 5: Black Creek Site 4 - Benthics 

Tolerance Taxa Riffle 1 (%) Pool (%) Riffle 2 (%) Average 
High Hydras 0 0 0 0.0 

 Roundworms 0 0 0 0.0 

 

Aquatic 
Earthworms 0 0 0 0.0 

 Leeches 0 0 1 0.3 

 True Bugs 12 5 4 7.0 

 Midges 0 3 7 3.3 

 Horse & Deer Flies 0 0 0 0.0 

 Mosquitos 0 0 0 0.0 

 No-see-ums 0 0 0 0.0 

 Black Flies 0 1 0 0.3 

 Snails, Limpets 0 0 0 0.0 

 Misc. True Flies 0 0 0 0.0 

 Total 12 9 12 11.0 
Moderate Flatworms 0 0 0 0.0 

 Sow Bugs 0 4 14 6.0 

 Clams & Mussels 2 0 4 2.0 

 Scuds 15 7 200 74.0 

 Crayfish 6 2 0 2.7 

 Dragonflies 0 0 0 0.0 

 Mites 2 0 0 0.7 

 Damselflies 0 0 0 0.0 

 Fishflies, Alderflies 0 0 0 0.0 

 Aquatic Moths 0 0 0 0.0 

 Beetles 0 0 0 0.0 

 Crane Flies 0 0 0 0.0 

 Total 25 13 218 85.3 
Low Mayflies 0 0 0 0.0 

 Caddisflies 0 0 1 0.3 

 Stoneflies 0 0 0 0.0 

 Total 0 0 1 0.3 

 Richness 5 6 10 7.0 

 Abundance 37 22 240 99.7 

 % EPT 0 0 1 0.3 
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Benthos Biomonitoring Assessment 
 

These sites were selected to do a benthic macroinvertebrate bio-assessment because of the 

phosphate findings at site 2. Sites 3 and 4 are downstream from the source and so were also assessed. Once 

site 5 is reached, phosphate levels are too low for readings and so were not sampled for biological 

assessment. Areas chosen to sample were those with a natural meander containing a regular riffle-pool 

sequence. Parts of this creek have been straightened in the past and used as a drainage system for the 

surrounding farmlands in the area. Creek restoration work and stream rehabilitation and reconstruction have 

taken place at the Fort Erie Conservation Club in the past, creating a more natural system as well as creating 

habitat for many species. This should increase the richness and abundance of benthics in this particular reach; 

however families found should only change if the actual quality of the water has changed as well. 

Data was gathered by following the OBBN protocol for streams using the traveling kick and sweep 

method. The data gathered showed that in this particular reach of Black Creek; most of the benthic families 

found had a moderate tolerance to pollution which could be an indicator of a small quantity of pollution; 

however there were some sensitive species found at the end of the sample reach, at site 4, caddisflies in 

particular. This is a good indication that the water quality at site 4 may be improving from upstream, possible 

filtration is taking place from fallen riprap in the creek just upstream also in the Fort Erie Conservation Club. 

Further studies will give us more information on this. 

The species richness was low for the most part; however the abundance of benthic 

macroinvertebrates was moderate to very high. The abundance is most likely so high at sites and 4 due to the 

fact that there is a natural riffle-pool sequence, creating a good flow, which in turn will increase oxygen. There 

is also a lot of vegetation at these sites and within the entire stream system as well as in the riparian zones of 

the creek. All of this will play a factor in the abundance of benthic macroinvertebrates found at any site. 

Species richness and abundance are also indicators of water quality. Based on all the data gathered from these 

sites, an analysis has identified these sites as being a part of a functioning system with some low amounts of 

pollution only at some of the sites. This creek is however not in “pristine” conditions, where a much higher 

EPT % (only 0.3% EPT was found within this reach) would be an indicator of better water quality conditions as 

well as a higher functioning ecological system. 
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Walkthrough 
 

 A brief walkthrough was done in the shallow sections of the creek in order to find any point source 

pollution objects in or along the creek as well as any possible fish barriers.  

There were a few storm water drainage pipes found along the way, but none of concern were spotted 

anywhere. There was also quite a bit of litter in the creek, mostly very old stuff however; this is a good 

indication that the deposition of litter into Black Creek is presently minimal.  

There is a small barrier that was found within the boundaries of the Fort Erie Conservation Club where 

it appears that some of the applied riprap has fallen into the creek. This barrier however could very well be 

aiding in the dilution of upstream phosphate applications that leach into the creek. In looking at laboratory 

results from water samples, it can be clearly seen that phosphate amounts are almost completely diluted at 

site 4 which is directly downstream from this small blockage. Further studies are necessary to decide if barrier 

needs to be removed or if it is better to leave it there as a filtration system. 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Storm Water Drainage Pipe Figure 2: Old Bottles Found Throughout Creek 

Figure 3: Blockage with Green Frog Basking Figure 4: Blockage Showing Lack of Flow 
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Recommendations 
 

 Overall the Black Creek stream system is in decent condition. Phosphates were at a low all season until 

August where fertilizers appear to only be applied in one location and they were completely diluted before 

reaching the Niagara River. The results found in all data gathered indicated that no permanent damage has 

been done to the creek in the form of phosphate pollution. 

 The small blockage mentioned found just upstream of site 4 at the Fort Erie Conservation Club 

requires more studies to determine whether it is working as a filter more than as a barrier to fish. It is 

recommended that this is looked into further and removed or made smaller if it is working merely as a fish 

barrier. If it works as a filtering system, reduction in size is recommended so as not to cause problems in the 

future. 
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