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Executive Summary 

This report covers water quality investigations by the Friends of Fort Erie’s Creeks (FOFEC) in 2013, and 

back to 2012, on Beaver Creek.  The period begins at the completion of the substantial engineering works 

to remediate and realign the creek and ends at freeze-up 2013. Monitoring water quality was an essential 

component of the project. Unfortunately, FOFEC was not asked to provide a detailed report on its 2012 

data, so the present document has had to include results for 2012 as a basis for interpreting 2013 data. 

 

The work consisted of weekly recordings of Sonde measurements, as well as laboratory tests on monthly 

water samples. Sonde tests comprised water temperature, pH, specific conductance (SC and thus total 

dissolved solids (TDS), dissolved oxygen (DO), turbidity and chlorophyll. Laboratory determinations 

included ammonia, nitrate, nitrite, phosphate, sulphate and iron. Full field observations are included in the 

report as well. 

 

To monitor the impact of the major creek restructuring, eight test sites were chosen, one upstream of the 

works, three in the works area and four downstream, extending several kilometres below the works area. 

 

The results were evaluated by taking the upstream data as a base and comparing its values with those 

from the other sites, so that the effects of the works could be separated from natural variability of the 

creek water.  Comparing data from downstream with values in the works area allowed observation of the 

effects of distance from the operations. As the measurements were made over two seasons, the influence 

of time from the completion of the works, as well as distance, could be evaluated. 

 

The weather in the two years was considerably different, with 2012 having the worst drought for many 

years, while 2013 was more normal. This difference may well have had an impact on absolute values but 

as the evaluation of the data is on a comparative basis, weather effects are to some extent obviated. 

 

In the report, the results are presented in tables supplemented by graphs in two ways: first for each 

individual parameter, second in periods after works completion. 

 

It was found that most, but not all, parameters were impacted by the engineering operations. The most 

notably affected were pH, DO, SC and turbidity. There seemed to be indirect influences on iron, sulphate 

and phosphate. The other parameters showed only minor movements. Variations in upstream data were, at 

times, quite substantial and these were usually reflected at the other sites, thus showing the importance of 

the comparative approach. 

 

Surprisingly, pH, normally very stable and somewhat alkaline, moved into the acidic range at times.  DO 

was considerably enhanced in the works area (a very satisfactory outcome) but was depressed 

downstream for much of the observation period. SC was greatly increased at first but thereafter declined.  

Turbidity from the engineering operations rose dramatically but soon fell back to a value denoting clear 

water; however, turbidity emanating from upstream persisted throughout the works and downstream sites.  

Iron and phosphate showed little effect at first but later there were appreciable movements especially 

downstream. Sulphate was particularly mobile, over time, and between the works area and downstream. 

 

It was not possible in the time to elucidate the ultimate causes and implications of trends in parameters 

and these remain for future study. Some are especially intriguing. As not all parameters had attained a 

steady state (by comparison with upstream) by the end of 2013 observations, it is strongly recommended 

that work continue for at least a third year. 
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1.0 Introduction 

It is regrettable that FOFEC was not required to write an analytical report on its water quality testing for 

the year 2012. The annual report, as presented, merely included tables of water quality test results as an 

appendix, without commentary.  Such discussion of water quality as was included was limited to simple 

tests in the works area, with no analyses of the extensive dataset provided by FOFEC, thus unsatisfactory 

as to impact on the creek. It made no reference to testing in 2013 and beyond, contrary to the plan before 

the project started that testing would continue for five years after completion.  Further, a thorough 

analysis of the 2012 data in 2012 would have been particularly valuable, as this was the first period after 

completion of the remedial works. 

 

The data for 2013 cover the period August, when funding for FOFEC was reinstated, to the end of 

November, at freeze-up. 

 

In assessing the data, it is necessary to have clear objectives. Apart from normal, regular tests carried out 

every year on every creek, which would set the basic pattern of Beaver Creek water quality, testing in 

2012 onwards is targeted to the effects of the major remediation and creek retraining works. Key 

assessments are therefore: 

 

1. Set basal levels at the site SW upstream of the works 

2. Estimate the impact of the remedial works by comparing SW data with those from test sites 

within, beyond and far beyond the works 

3. Assess the data for the time periods over which the impacts of the works persist. 

 

Analyses 1, 2 and 3 have to account for short term effects (from one test occasion to the next), medium 

term effects (monthly means) and longer term effects (comparing 2012 with 2013 data)..  Strictly, such 

formal comparisons would require second and third order interaction analyses and these are far beyond 

the scope of the present report.  Therefore, simplified sets of two way tables are presented, to obtain an 

overview of the major consequences of the remediation works.   

2.0 Scope of Study 

Weekly field observations were made along the length of Beaver Creek; all sites being the same as in 

2012. Field tests by Sonde continued as in 2012, and spectrophotometric determinations of chemical 

constituents of creek water samples were made once per month in FOFEC’s laboratory.  

 

Thus it has been possible to observe the water quality of Beaver Creek in detail over two consecutive 

seasons, even though there were unavoidable gaps in the data in 2013. 

3.0 Methodology 

Five sampling locations along the reaches of Beaver Creek were strategically selected based on 

uniformity and accessibility. At the request of the Town of Fort Erie, analyses for 2013 included field 

observations, field tests by Sonde, spectrophotometric lab tests, thorough description of the creeks 

physical attributes (wetted width, substrate composition, local vegetation etc.), and benthos 

biomonitoring.    
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3.0.1 Field Observations 

Field conditions deemed relevant to water quality and to the health of local flora and fauna were 

documented weekly by technicians prior to performing water quality tests.            

 

3.0.2 Field Tests by Sonde 

The YSI® multi-parameter water quality Sonde was used on one occasion weekly to perform chemical 

and physical water parameter tests. Data were obtained for the following parameters: time, temperature, 

specific conductance, total dissolved solids, dissolved oxygen, pH, chlorophyll and turbidity. 

 

3.0.3 Laboratory Tests / Spectrophotometry 

Spectrophotometric tests were completed once per month for the months of August, September and 

November. Surface water samples were collected from each site by FOFEC technicians according to 

government protocol, and analyzed in the laboratory within 24 hours using the LaMotte® SMARTSpectro 

spectrophotometer for site-specific concentrations of ammonium, nitrate, nitrite, phosphate, potassium, 

sulphate, iron and manganese. 

 

 

3.0.4 Benthos Biomonitoring 

 

Benthos biomonitoring was completed by FOFEC technicians on one occasion during this sampling 

period utilizing the Ontario Benthos Biomonitoring Network (OBBN) protocol for streams as reference.  

 

Site selection was based on physical characteristics, as the natural meandering profile of the watercourse 

has been altered in some areas to facilitate drainage from adjacent agricultural lands. Due to profile 

alterations it was challenging to designate a reference site for comparative analyses therefore; results 

should be viewed as a baseline, in relation to the density and diversity of benthos, and water quality. 

 

3.0.5 Physical Parameter Analyses 

The methodology used to facilitate the analyses of the physical parameters of Beaver Creek was 

developed using the Ontario Stream Assessment Protocol (OSAP) and the knowledge of FOFEC staff. 

Various creek measurements and observations were recorded in the field and subsequently analyzed, 

including: substrate type, bank stability, reach (% riffle or pool), riparian cover, in-stream cover, creek 

depth, creek width and flow.  

In the field, sampling data were recorded “in-situ” using physical parameter data sheets. After field 

sampling was completed, field sampling sheets were filed, and data from field sampling sheets was 

entered into FOFEC’s computer database. 
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SECTION 1 

Site Location and Field Observation  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

The following section provides the geographical location of all eight sampling sites, and a summary of 

environmental observations for 2013. 
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FIGURE 1 Sample site SW Beaver Creek 

SITE SW – Point Abino Road 
 

Location: Point Abino Road, Fort Erie, Ontario 

GPS Coordinates:  NAD 83 - UTM 17T: 655489 E, 4751384 N 

Water quality testing, combined with the assessment of additional environmental parameters here, 

provides a good indication of the health of the creek at its source.   

 

The riparian buffer zone bordering 

the creek to the west of Point Abino 

Road is poor, lacking in species 

density and diversity. In contrast, the 

riparian buffer zone to the east of 

Point Abino Road is excellent, 

possessing an exceptional density and 

diversity of native terrestrial plants. 

All bordering vegetation remained 

intact through December 2013; no 

disturbance to the local landscape was 

observed. 

Surrounding landuse is predominantly 

agricultural, with small parcels of 

commercial and residential lands. 

Agricultural lands include soybean 

and corn crops. Commercial landuse 

includes a golf cart dealership/repair 

shop to the west, and a heavy machine repair shop to the east. The riparian buffer between the commercial 

lands and Beaver Creek does not appear adequate, possibly exposing the creek to surface water pollutants. 

Residential lands in the area are commonly manicured to the edge of the roadside ditch; the surface water 

within eventually draining into the creek. This is a common practice which is not recommended, as grass 

clippings and residual water pollutants found in fertilizers (if/where applied) can be transported into the 

creek from these ditches. A small, dense buffer (≥1.5m) would reduce water pollution and limit flooding.    

Aside from the adjacent roadway and lack of riparian buffer between local landuse, no major point/non-

point sources of pollution were identified.    

Wildlife sightings for this period included: dragonflies, water striders, green frogs, honey bees, American 

crows, red-tailed and sharp-shinned hawks, blue jays, and Canadian geese; as expected, wildlife sightings 

were less frequent as the cooler winter months approached. 

There was a direct correlation between heavy precipitation and increasing surface water volume, flow, 

and turbidity at this site. Water clarity was poor, with annual mean turbidity readings of 66.3 NTU; in 

exceedance of the governmental guideline, and most likely attributed to the lack of riparian buffer in the 

area (increasing runoff velocity and bank erosion).   

Increasing amounts of surface water algae were observed through August; an indicator of increased 

primary productivity. This may be attributed to several factors, most notably, high nutrient 

concentrations, longer periods of sunlight, and inadequate surface shading. There was however no 

measureable indication of eutrophication, as mean dissolved oxygen levels were 6.57mg/L; within the 

recommended governmental guideline of 4.0 - 8.0mg/L. 
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FIGURE 2: Sample Site 1 Beaver Creek   

SITE 1 – Garrison Road 

Location: Garrison Road, Fort Erie, Ontario 

GPS Coordinates: NAD 83 – UTM 17T: 655957 E, 4751722 N   

Site 1 on Garrison Road is located approximately 1.8kms downstream of the source waters (site SW) on 

point Abino Road.  

The riparian buffer zone consists of 

native terrestrial and aquatic plant 

species which are still very immature 

as the area was recently restored. 

The extreme drought of 2012 

impeded the growth of new plantings 

in the area however; more normal 

climate in 2013 has facilitated their 

recovery. The Friends of Fort Erie’s 

Creeks continue to solicit funds for 

the continued improvement of the 

riparian zone in this area.  

Heading some 1.2kms downstream 

to site 2 on House Road, the 

predominant landuse surrounding the 

creek is agricultural (soybean 

fields). On average, the riparian 

zone bordering the creek is >37m 

wide on either side, densely vegetated with mature shrubs and trees. This large buffer increases the 

systems filtering capacity and prevents streambank erosion by reducing runoff velocity.  

There is a residential property/hobby farm on the west side of the creek. The resident is a beekeeper; 

brood-boxes and honey bees are regularly observed on the property. 

Wildlife sightings for this period included: cabbage butterflies, dragonflies, grasshoppers, honey bees, 

leopard frogs, green frogs, American goldfinch, American crows, grey catbirds, Canadian geese, red-

tailed hawks, minnows and grass pickerel; sightings less frequent as the winter months approached.  

There was a direct correlation between heavy precipitation and increased surface water volume, flow, and 

turbidity at this site. Water clarity was poor on average, with annual mean turbidity readings of 56.9 

NTU; in exceedance of the governmental guideline, and likely attributed to the lack of riparian buffer, 

much similar to conditions at site SW. Additionally, runoff from the roadside ditch during periods of 

heavy rainfall was substantial in volume and velocity, thereby transporting loose sediment from the ditch 

into the creek. This runoff contributed greatly to reduced water clarity, as was noted by technicians on 

several occasions this year.      

Increasing amounts of surface water algae were observed through August; an indicator of increased 

primary productivity. As summer faded into the cooler weeks of fall, surface algae dissipated 

considerably as lower surface water temperatures and reduced sunlight hours had limited productivity. 

There was no measureable indication of eutrophication at site 1 in 2013, as mean dissolved oxygen levels 

were 7.74mg/L; within the referenced governmental guidelines for warm water biota. 
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FIGURE 3 Sample site 2 Beaver Creek 

SITE 2- House Road     

Location: House Road, Fort Erie, Ontario 

GPS Coordinates: NAD 83 – UTM 17T: 656724 E, 4752455 N 

Site 2 on House road is located approximately 1.2kms downstream of site 1 on Garrison Road. 

This site possesses excellent 

instream and riparian cover; an ideal 

habitat for aquatic organisms. The 

riparian buffer zone bordering the 

creek is substantial in area and 

density, limiting the creeks exposure 

to surface water pollutants from 

surrounding lands. The majority of 

terrestrial and aquatic plant species 

in the area are native and non-

invasive, the exception being the 

obstinate Purple Loosestrife and 

Common Buckthorn.  

Surrounding landuse is agricultural 

(soy bean/corn fields), with 

deciduous forest bordering the 

creek. There is one residence 

approximately 0.2 km northbound 

on House Road, and a non-profit therapeutic equestrian riding facility/residence approximately 0.1 km 

southbound on House Road. 

Wildlife sightings for this period included: caterpillars, butterflies, leopard frogs, green frogs, grey 

catbirds, American crows, starlings, blue jays, red-tailed hawks and dark-eyed juncos; sightings less 

frequent as the winter months approached.  

There was an observable relationship between precipitation and increased water volume, flow, and 

turbidity at this site. On average water clarity was poor, with annual mean turbidity readings of 55.4 

NTU; in exceedance of the governmental guideline. However, in contrast to sites SW and 1, this site 

possesses and exceptional vegetative buffer between the bordering agricultural lands and the creek. It is 

therefore likely, that reduced water clarity at this site can be attributed to the transport of loose sediment 

from un-buffered areas upstream during times of peak flow. 

The density of surface water algae fluctuated with seasonal daylight patterns; peaking in the summer 

months, and diminishing in the fall. 

There was no measureable indication of eutrophication at this site,  as mean dissolved oxygen levels were 

8.08mg/L; the second highest of all sites, and within all referenced governmental guidelines for warm 

water biota. 
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FIGURE 4 Sample site 3 Beaver Creek 

SITE 3 – Ott Road 

Location: Ott Road, Fort Erie, Ontario 

GPS Coordinates: NAD 83 – UTM 17T: 657755 E, 4753289 N  

 

Site 3 on Ott Road is located approximately 1.4kms downstream of site 2 on House Road.  

There is an excellent riparian buffer 

bordering the east side of the creek 

however, (for a span of 

approximately 0.2kms) a poor 

riparian buffer bordering the west 

side of the creek, as the creek runs 

parallel to Ott Road.  Inadequate 

buffering on the west side of the 

creek allows surface water runoff 

from Ott Road to enter the creek 

unadulterated, introducing unwanted 

pollutants into the water system. 

Lack of buffering also contributes to 

bank erosion; facilitating sediment 

build-up and reducing water clarity. 

The density and diversity of native 

plant species within the riparian zone 

at this site is good-excellent; 

however, invasive plant species such as European Buckthorn and Purple Loosestrife were also identified. 

The vegetation within the system is of good health, with an excellent diversity of aquatic and emergent 

hydrophilic plants; most notably, narrow-leaved cattails and cardinal flowers        

The predominant landuse in the area is agricultural/scrubland, with deciduous forest bordering the creek. 

There are also two residential properties and a commercial property (Gibbons Fencing) within a 1km 

radius of the sample area. Approximately 0.8kms downstream (between sites 2 and 3) is a section of 

Beaver Creek that was restored in 2012, as part of the many works completed under the Beaver Creek 

Wetland Restoration Project. This site, now quite pristine, can be accessed via the old Bertie Street 

allowance located just off Ott Road north. 

Wildlife sightings for this period included: grasshoppers, dragonflies, green frogs, minnows, water 

striders, American crows, chickadees, cardinals, and cedar waxwings; sightings less frequent as the winter 

months approached.  

Following substantial rain events there was an observable correlation between precipitation, and increases 

in surface water volume, flow, and turbidity. Water clarity was poor on average, with annual mean 

turbidity readings of 45.1 NTU; just within the governmental guideline of ≥50NTU.  

The density of surface water algae fluctuated with seasonal daylight patterns; peak daylight hours in the 

summer months, diminishing daylight hours in the fall. 

There was no measureable indication of eutrophication at this site, as mean dissolved oxygen levels were 

8.80mg/L; the highest of all sites, and within all referenced governmental guidelines for warm water 

biota. 
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Tributary 1   

Point of convergence 

Tributary 2   

Furthermore, the surface waters from 

this tributary converge with BVC 

approximately 0.6kms downstream.   

FIGURE 5 Sample site AT1 Beaver Creek  

SITE AT1- Montasola Farms Drive     

Location: Montasola Farms Drive, Fort Erie, Ontario 

GPS Coordinates: NAD83 – UTM 17T: 659293 E, 4753343 N 

The surface waters from the tributary upon which this site is located converge with Beaver Creek 

approximately 0.6kms downstream of site 4 on Stevensville Road. The sample area itself is located 

approximately 0.5kms upstream of the convergence point (see image 6). 

    

This site is the convergence point of 

two tributaries to Beaver Creek, and 

characteristically is more of a 

wetland environment. Following 

substantial rainfall, the water level in 

the creek will commonly exceed the 

creek banks, creating large areas of 

pooling.  

 

There is a high density, but modest 

diversity of vegetation (mostly 

terrestrial grass and dogwood) found 

within the riparian zone bordering the 

creek. Unfortunately, the invasive 

purple loosestrife is a dominant 

species here.  

 

Surrounding landuse is rural 

residential /agricultural, including a farmhouse with horse stables and soy fields. Landuse bordering the 

two adjoining tributaries upstream includes a golf course, two large subdivisions, and one commercial 

property. The riparian zone bordering these two tributaries upstream is limited in area and density, which 

may contribute to sediment loading and surface water pollution at this site. This analogy was quantified 

over the past two years, as the water quality parameters analyzed here often exceeded governmental water 

quality guidelines, or were just below the maximum allowable concentration.  

 

Wildlife sightings for this period included: dragonflies, minnows, green frogs, wood ducks, chickadees, 

American crows a Hairy Woodpecker and a Great Blue Heron; sightings less frequent as the winter 

months approached.  

 

Average amounts of precipitation did not appear to impact water volume or velocity at this site however, 

substantial amounts of precipitation did. Although not necessarily conducive to water chemistry, water 

clarity was superior to all other sites, with annual mean turbidity readings of 11.0 NTU.    

 

The density of surface water algae fluctuated with seasonal daylight patterns; peak daylight hours in the 

summer months, diminishing daylight hours in the fall. 

 

Mean dissolved oxygen levels were 4.39mg/L; below recommended levels for warm water biota in adult 

stage. Algal growth did not appear to be excessive by any means, and there was a considerable volume of 

water to sample from however, there was minimal flow, and minimal canopy to filter sunlight. Therefore, 

minimal flow, in combination with high mean surface water temperatures (2nd highest of all sites) were as 

likely to have contributed to low DO as was plant growth.             



13 
 

FIGURE 6 Sample site 4 Beaver Creek  

SITE 4 – Stevensville Road 
 

Location: Stevensville Road, Fort Erie, Ontario 

GPS Coordinates:  NAD 83 – UTM 17T: 658805 E, 4753690 N 

Sample site four on Stevensville Road is located 1.4kms downstream of site three on Ott Road, and 

approximately 0.5kms upstream of the site AT1 tributary and Beaver Creek convergence point.  
  
This area is wetland, thus possessing 

no defined banks and very minimal-

no water velocity. There is an 

excellent diversity and density of 

aquatic and terrestrial vegetation; 

mostly non-invasive, native species 

of good health.  

 

This site is very well shaded, and 

measurably, possesses very minimal 

amounts of chlorophyll however; 

dissolved oxygen concentrations are 

often very poor (annual mean 

5.33mg/L). There are several 

explanations for this anomaly, the 

most logical being oxidation; 

occurring at the sediment–water 

interface, where bacterial activity 

and organic matter are concentrated (CCME 1999). Due to the high density of aquatic vegetation (typical 

to a wetland environment) there logically exists a greater occurrence of organic decay.  

 

The embankment alongside the culvert from the Stevensville Road crossing is very steep and prone to 

erosion. This steep, eroding embankment provides minimal buffering from roadway runoff, enabling road 

salts and other pollutants to flow freely into the system. There is also a drain pipe atop of the culvert 

which drains the surface water from the roadway (unadulterated) directly into the creek.  

 

Surrounding lands are agricultural, commercial and residential. Agricultural lands include corn and soy 

fields. Commercial lands include a large excavating company (Gibbons Contracting) which is located 

approximately 375m northwest of site 4, and covers an area of 58 275m².  Within a one kilometer radius 

there are approximately 16 rural residences, all being situated adjacent to Stevensville Road.  

 

Wildlife sightings for this period included: bees, dragonflies, minnows, grass pickerel, American crows, 

sparrows and chickadees; sightings less frequent as the winter months approached.  

 

Average amounts of precipitation did not impact water volume or velocity at this site however, substantial 

amounts of precipitation did. The steep slope from Stevensville Road down to the creek/wetland area 

accommodates the rapid transport of roadway surface water into the system.  

 

Water clarity was average in comparison to other sites, with annual mean turbidity readings of 36.8 NTU.    

Surface algae was minimal to non-existent however, there was often substantial amounts of free floating 

organic debris observed; mostly leaves, twigs and duckweed. 
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FIGURE 7 Sample site 5 Beaver Creek  

SITE 5 – Winger Road 
 
Location: Winger Road, Fort Erie, Ontario 

GPS Coordinates: NAD 83 – UTM 17T: 659819 E, 4753952 N  

Sample site five on Winger Road is located approximately 0.5kms downstream of the site AT1 tributary 

and Beaver Creek convergence point, and approximately1.04kms downstream of site 4 on Stevensville 

Road.   

 

 An excellent density and diversity 

of native terrestrial plant species are 

found within the riparian buffer 

zone bordering the creek at this site, 

providing excellent habitat for local 

wildlife. There are some aquatic 

plants here, but species density and 

diversity are minimal. The invasive 

purple loosestrife is also among the 

mix of riparian plant species 

unfortunately, but plant density (at 

this time) appears minimal. 

Surrounding lands are agricultural, 

including crops to the south and east 

(mostly soybean and corn), and 

horse stables with a conditioning 

track to the southwest. There is a 

chicken farm approximately 1.0km 

downstream; the edge of the property extending to within approximately 120m of the creek.  

The culvert/bridge surface is compressed gravel which has been coated with a dust suppressant. The 

gravel is breaking up as a result of regular vehicular traffic, and subsequently is being cast into the creek; 

the gravel in itself not as detrimental to water quality as is the material used in the dust suppressant 

coating it. There is also a substantial, un-buffered slope alongside the culvert/bridge. 

Human impacts on water quality are evident here, as many items have been found deliberately cast into 

the creek. In 2012, the drought which led to receding waters revealed many items imbedded in the 

substrate including: shingles, bricks, automotive parts, scrap metal and various household items.   

Wildlife sightings for this period included: American toads, green frogs, minnows, grass pickerel, 

cardinals, blue jays, nuthatches, willow/alder flycatchers, American crows and red-tailed hawks; sightings 

less frequent as the winter months approached.  

This is typically an area of pooling and minimal water velocity. Average amounts of precipitation had no 

impact on surface water volume or velocity at this site however, substantial amounts of precipitation did.  

As summer progressed the creek water displayed physical properties indicative of increased organic 

decay; oily film on surface and cloudiness. Water clarity was poor in 2013, with mean turbidity of 44.8 

NTU; just within the governmental guideline. Surface algae were minimal, with no measurable indication 

of eutrophication. Dissolved oxygen levels fell sharply in late August, but recovered well by mid-

October; mean concentration for 2013 was 6.14mg/L. 
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FIGURE 8 Sample site EOR Beaver Creek  

SITE EOR – College Road 
 
Location: College Road, Fort Erie, Ontario 

GPS Coordinates: NAD 83 – UTM 17T: 661837 E, 4757743 N  

Sample site EOR on College Road is located 4.9kms downstream from site five on Winger Road. This is 

the furthest point of accessibility prior to Beaver Creek’s convergence with Black creek 1.2kms 

downstream. Water quality analyses at this site provide a good indication of water quality as it leaves the 

system.  

 

Surrounding lands are agricultural 

and commercial. Agricultural lands 

include soy and corn fields and 

several acres of abandoned cropland. 

Commercial lands to the west 

include a 36 hole golf course with a 

modest club house and course 

maintenance facility. The QEW (a 

major roadway) is approximately 

0.3kms east of the sample area. Both 

the golf course and the QEW appear 

to slope away from Beaver Creek.  

 

The riparian buffer bordering the 

west side of the creek is good, with a 

fair density and diversity of native 

vegetation. In contrast, the riparian 

buffer bordering the east side of the 

creek is poor, mostly scrubland with a 

high density of phragmites and purple loosestrife.  

 

Wildlife sightings for this period included: a high abundance of insects, painted turtles, snapping turtles, 

green frogs, minnows, cardinals, black ducks, robins, blue jays, cedar waxwings, grey catbirds, American 

goldfinch, squirrels and rabbits. 

There was an observable correlation between precipitation and increasing water volume at this site 

however, on average, only minimal correlation between increasing water volume and increasing water 

velocity. On one occasion (heavy rainfall on Oct. 31) the water volume did substantially exceed normal 

levels; increased water volume and velocity flattened bankside vegetation. This was however the only 

event of this nature in 2013.     

On average, water clarity was measurably the second best of all sites, with annual mean turbidity readings 

of 31.0 NTU. 

    

Surface algae was minimal to non-existent however, there was often substantial amounts of free floating 

organic debris observed; mostly leaf litter and small branches. 
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SECTION 2 

Surface Water Sampling Results and Analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following section includes the test results and a comparative analyses of surface water quality in 

Beaver Creek for 2012 and 2013.  
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1.0 Discussion of Results 

Although the present report is directed to 2013 data, in order to assess effects meaningfully, it is 

necessary to base parameter levels and trends on what happened in 2012. Therefore throughout, the 2013 

observations are compared with those of 2012. 

 

Analysis of the data is divided into two parts: the first a rather detailed summary of the monthly SW 

means, to set up a base level of water quality properties of Beaver Creek in an undisturbed state in 2012 

and 2013. This is used in the second part for comparisons with the data from the remediation zone and 

beyond. The latter comprises annotated tables of data, supplemented by graphs, for within the zone of 

works (Reach 1, sites 1, 2 and 3) and downstream (Reach 2, sites AT1, 4, 5, and EOR). For both parts, the 

data used are for those months in both 2012 and 2013 when FOFEC was able to conduct the field work, 

and are thus reasonably comparable. It is regrettable that it was not possible to study the water quality 

effects of the works continuously month by month from the outset; instead there is a gap in the data from 

the end November 2012 to the beginning of August 2013. 

 

It was decided not to analyse certain parameters in the discussion of results. These are nitrate, nitrite, 

potassium, chlorophyll and manganese. However, the data are included in the complete tables at appendix  

B. Levels of nitrate, nitrite and manganese proved to be very low throughout, thus if there were any 

impact of the works, it was minuscule. This seemed somewhat surprising in the case of manganese that 

could have been a varying constituent of disturbed sediment and water, like iron. In relation to 

chlorophyll; as manufacturers of the Sonde indicate that the attached chlorophyll probe does not provide 

the exact concentration of chlorophyll, but rather, is used for trend determination, it was felt that the tests 

were not entirely accurate.  

 

2.0 Results  

2.0.1 Baseline Data (site SW) upstream of the remedial works 
 

The water quality of Beaver Creek at site SW (0.56 km upstream of remedial works) is assumed to be 

unaffected by the remediation activities. This is not certain, as there might have been reversal (backflow) 

effects; however, it is extremely unlikely at such a distance. 

 

Table 1 gives the mean monthly data recorded (means of weekly readings) over the periods August to 

November inclusive 2012 and 2013, and these are taken to be the water quality properties in those periods 

of Beaver Creek in its natural state, at least at a typical upstream site. 

 
Table 1 Mean water quality data for “Site SW” on Beaver Creek 
 
           

Annual Mean Surface Water Quality Data for “Site SW” (Beaver Creek 2012 – 2013)  

                                                              PARAMETER 

Year 
Temp. 

(◦C) 
pH 

Sp. Cond. 

(mS/cm) 

DO 

(mg/L) 

Turbid. 

(NTU) 

TDS 

(g/L) 

NH4 

(mg/L) 

Fe 

(mg/L) 

SO4 

(mg/L) 

PO4 

(mg/L) 

2013 11.9 7.90 1.009 5.93 68.5 0.662 0.141 0.480 23.7 0.077 

2012 11.0 8.18 1.649 7.41 45.9 1.025 0.051 0.519 90.0 0.195 

Not Within Limits/Exceeds Governmental Guidelines 
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2.0.1.1 Temperature 

Temperatures over the two years were, in spite of the considerable climatic difference, uniform and 

moving in step with the progression of the seasons. As between 2012 and 2013, they were slightly lower 

in 2012. 

 

2.0.1.2 pH       

           

pH’s were also steady, somewhat alkaline (as found in the three year study of Miller Creek) and with no 

seasonal trends. pH’s in 2012 were  somewhat higher  than in 2013, probably a dilution effect. 

 

2.0.1.3 Specific Conductance 

 

Specific conductance mean values were very variable, ranging from rather high to low (individual weekly 

readings were even more disparate – see appendix “B”).  In 2012, there was a sharp fall from September 

to October and this was repeated in 2013. 2012 values were all notably higher than 2013 levels. Apart 

from other factors, there was a big difference in the weather, such that there was often little water in the 

creek in August, September and early October 2012, while a more continuous flow was maintained in 

2013.  Thus, apart from any ionic additions to or losses from the water through the season, there was 

probably a dilution effect at the times when water volume increased, especially in 2012. Extreme 

variability in specific conductance was also found in the Miller Creek study.  For the purpose of 

evaluating the Beaver Creek works, it is clear that specific conductance is not a strong diagnostic feature. 

 

 

2.0.1.4 Total Dissolved Solids 

Total dissolved solids (TDS) moved in step with specific conductance, as expected. 

 

 

2.0.1.5 Dissolved Oxygen and Turbidity 

Dissolved oxygen (DO) showed an unexpected pattern as between 2012 and 2013. In 2012, in spite of 

limited water volume for some 2.5 months, DO in mg/L  was always above a minimum level conducive 

for fish (taken as 5mg/L) and rose steadily to freeze-up. DO% values were always fair but not high, also 

rising with the progress of the season. By contrast, however, DO values in August and September 2013 

were low, almost dangerously low, but they recovered in October and November to reach 2012 values.  

An explanation for these abnormal data is not clear but it is notable that in August and September 2013, 

turbidity’s were very high, implying a surging inflow of water that disturbed the sediment and thus 

interfered with DO. In November 2013, turbidity rose again very sharply but there was no apparent 

lowering of DO: by then, DO appeared to be rising anyway, presumably in spite of another inflow.  These 

indications for DO and turbidity must be considered in influencing the water quality through and beyond 

the remedial works reaches. 

 

2.0.1.6 Ammonia 

There was an upsurge of ammonia in August 2013 only. All other monthly mean values were low or near 

absent. The August 2013 level was in parallel with the unusually high turbidity and very low DO, 

presumably indicating a sudden change in water flow. 
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2.0.1.7 Iron 

Iron values were high in August 2012, but fell sharply for the rest of the season. In 2013 however, iron 

was negligible until November when it rose to the same level as in August 2012. 

 

 

2.0.1.8 Sulphate 

Sulphate levels were very much higher in 2012 than in 2013 but declined with the season in both years. 

 

 

2.0.1.9 Phosphate 

In the drought year 2012, all phosphate values were above guideline but there was a reducing trend with 

the progress of the season. In the wetter year 2013, no phosphate was detected until November, when a 

single high level was recorded.  It would appear likely that in 2013, there was a dilution effect at least in 

August and September. It is regrettable that no observations were possible in early and mid-2013, in view 

of the influence of phosphate on algal growth. 

 

2.0.2 Summary of Baseline Data from Site SW 

The importance of all the SW data is that it sets levels of water quality properties for the undisturbed 

Beaver Creek., against which the data for the remediated area must be set.  They display considerable 

natural variability, not due to the engineering works. The only really stable indications, among the tests 

performed, are for pH (and temperature). The chief importance of the other test data is in setting the range 

of values encountered. 
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2.0.3 Data from Reaches within and Downstream of Works 

The two reaches impacted by the works are designated Reach 1, within the works area and Reach 2, 

downstream of the works.  Reach 1 had three test sites 1, 2 and 3, while Reach 2 had four AT1, 4, 5 and 

EOR. The upstream site was SW. Tables 2 and 3 give the mean monthly data recorded (means of weekly 

readings) over the periods August to November inclusive 2012 and 2013. Readings in exceedance of 

governmental limits are highlighted in light red.  

 

Table 2 Mean water quality data for “Reach 1” on Beaver Creek 
 
           

Annual Mean Surface Water Quality Data for “Reach 1” (Beaver Creek 2012 – 2013)  

                                                              PARAMETER 

Year 
Temp. 

(◦C) 
pH 

Sp. Cond. 

(mS/cm) 

DO 

(mg/L) 

Turbid. 

(NTU) 

TDS 

(g/L) 

NH4 

(mg/L) 

Fe 

(mg/L) 

SO4 

(mg/L) 

PO4 

(mg/L) 

2013 12.4 7.90 0.723 8.04 50.0 0.473 0.041 0.769 40.1 0.167 

2012 13.7 7.91 1.456 7.97 55.9 0.946 0.012 0.465 121.0 0.182 

 

 

Table 3 Mean water quality data for “Reach 2” on Beaver Creek 
 
           

Annual Mean Surface Water Quality Data for “Reach 2” (Beaver Creek 2012 – 2013)  

                                                              PARAMETER 

Year 
Temp. 

(◦C) 
pH 

Sp. Cond. 

(mS/cm) 

DO 

(mg/L) 

Turbid. 

(NTU) 

TDS 

(g/L) 

NH4 

(mg/L) 

Fe 

(mg/L) 

SO4 

(mg/L) 

PO4 

(mg/L) 

2013 12.6 7.82 0.783 5.72 29.7 0.510 0.019 2.130 83.8 0.295 

2012 13.0 7.29 1.569 5.37 29.4 1.020 0.025 0.575 129.0 0.224 

 

A complete set of water quality data for 2013 can be found in Appendix B.  

 

 

 

The following pages of this section include analyses of the above water quality parameters using a 

combination of two-way tables and graphs. The two-way tables as presented are set out in a manner to 

allow casual inspection of trends and effects. Graphs are presented to show time trends more clearly.  In 

these, a yellow solid line represents site SW in 2013 and a yellow dotted line SW in 2012, a green solid 

line reach 1 in 2013 and a dotted green line reach in 2012, and a red solid line Reach 2 in 2013, red dotted 

for 2012. Months are along the x axis. 

 

 

 

Not Within Limits/Exceeds Governmental Guidelines 

Not Within Limits/Exceeds Governmental Guidelines 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 7.90 7.85 7.99 7.95 7.93 7.69 7.72 7.80 7.82 7.76

SEPTEMBER/2013 7.89 8.05 8.08 7.97 8.03 7.67 8.09 7.93 8.03 7.93

OCTOBER/2013 7.94 7.81 7.81 7.82 7.81 7.66 7.68 7.70 7.73 7.69

NOVEMBER/2013 7.89 7.82 7.84 7.83 7.83 7.80 7.97 7.90 8.00 7.92

ANNUAL SITE MEAN 7.90 7.88 7.93 7.89 N/A 7.70 7.87 7.83 7.90 N/A

ANNUAL REACH MEAN N/A 7.90 7.827.90 7.82

Sample Reach Analyses for pH - Monthly Means 2013 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 N/A 8.28 7.98 7.93 8.06 7.80 7.80 N/A 7.98 7.86

September/2012 8.20 7.93 7.91 7.77 7.87 7.09 7.53 7.77 7.95 7.58

October/2012 8.11 7.90 7.67 7.65 7.74 6.66 6.92 6.67 7.14 6.85

November/2012 8.22 7.98 7.95 7.92 7.95 6.78 7.06 7.06 7.13 7.00

ANNUAL SITE MEAN 8.18 8.02 7.88 7.82 N/A 7.08 7.33 7.16 7.55 N/A

ANNUAL REACH MEAN N/A 7.91 7.29

Sample Reach Analyses for pH - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

7.91 7.29

Figure 9 the above graph depicts the variation in pH across the reaches of 

Beaver Creek for 2013 and 2012  

2.0.3.1 pH 

Table 4 Mean pH data for 2013   

 

Table 5 Mean pH data for 2012 

 

 

Reach 1 and site SW:  
 

In August 2012, pH in Site 1 of Reach 1 

was the highest recorded over the whole 

two season period of observation. There 

was little variation among the other 

Reach 1 data for all four months but all 

were lower than for corresponding SW 

data. All were mildly alkaline. 

 

In 2013, all Reach 1 values were fairly 

similar, with no time trend.  These data 

were closely comparable with 2012 

values. SW values in 2013 were all more 

or less equivalent. There did not seem to 

be much impact of the works on pH in 

reach 1. 

 

Reach 1 and Reach 2:  

 

Overall Reach 2 pH’s were notably lower than those of Reach 1 in 2012. For the Reach 2 site nearest 

Reach1, the fall in pH ranged from about a half unit to well over a unit lower in October and November.  

Values were now, for the first time, slightly acid. There was thus an apparent acidifying effect of the 

works that increased over the four month period. This is particularly notable in view of normally very 

stable alkaline pH data in creek observations.  This reduction in pH decreased with increasing distance 

from the works, achieving Reach 1 levels in EOR in August and September but not October and 

November. By August 2013, these trends had lessened, all values were now alkaline but not until 

November had Reach 2 data come to agreement with SW and Reach 1 values. 
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MONTH

MONTHLY MEAN MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 3.12 6.53 5.58 6.88 6.33 2.03 3.63 4.86 5.35 3.97

SEPTEMBER/2013 3.21 6.57 6.65 7.18 6.80 2.31 3.65 4.95 6.2 4.28

OCTOBER/2013 7.97 8.32 8.54 9.12 8.66 5.11 5.79 6.29 7.5 6.17

NOVEMBER/2013 9.42 9.54 10.07 11.44 10.35 8.2 8.26 8.02 9.4 8.47

ANNUAL SITE MEAN 5.93 7.74 7.71 8.66 N/A 4.41 5.33 6.03 7.11 N/A

ANNUAL REACH MEAN N/A 8.04 5.72

SAMPLE REACH 1 SAMPLE REACH 2

5.728.04

Sample Reach Analyses for Dissolved Oxygen (mg/L) - Monthly Means 2013 
REACH / SITE

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 N/A 8.45 4.70 2.98 5.38 N/A 1.56 N/A 5.15 3.35

September/2012 5.51 8.42 8.08 4.81 7.10 3.47 2.99 N/A 5.68 4.04

October/2012 6.97 7.84 6.50 6.72 7.02 4.10 4.36 5.37 5.47 4.82

November/2012 9.75 13.35 11.29 12.50 12.38 6.19 7.05 8.38 10.09 7.93

ANNUAL SITE MEAN 7.41 9.52 7.64 6.75 N/A 4.59 3.99 6.87 6.60 N/A

ANNUAL REACH MEAN N/A 7.97 5.37

Sample Reach Analyses for Dissolved Oxygen (mg/L) - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

5.377.97

Figure 10 the above graph depicts the variation in dissolved oxygen across 

the reaches of Beaver Creek for 2013 and 2012  

2.0.3.2 Dissolved Oxygen 

Table 6 Mean dissolved oxygen data for 2013 

 

Table 7 Mean dissolved oxygen data for 2012 

 

Reach 1 and SW:  

 

In August 2012, soon after 

completion of the works, DO at sites 

2 and 3 of Reach 1 were very much 

lower than at site 1 at the upstream 

boundary of the operations. This 

presumably reflects their impact. In 

September, DO was equivalent at 

sites 1 and 2, but remained lower at 

site 3, while from October onwards 

and into the 2013 data, DO readings 

at all sites were very similar. Thus 

the immediate effect of the works on 

DO in Reach 1 lasted only to the end 

of September 2012. 

 

 

DO readings in 2013, now more or less even at the three Reach 1 sites, were somewhat lower than for 

sites which did not display effects of the works in 2012. 

 

There was a seasonal trend in DO in both years. DO in Reach 1 sites and at SW increased considerably as 

the autumn approached. Further, from November 2012 onwards, DO levels in Reach 1 exceeded those in 

SW, more so in 2012 than in 2013 but quite definitely in both years. This implies a positive benefit of the 

remedial works, since DO is a vital factor for fish. 
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Reach 2 and Reach 1:  
 

In August 2012, DO (both mg/L and %) in Reach 2 was much lower than at the depressed sites of Reach 

1, although at the furthest point downstream (EOR), DO rose considerably. This depressing effect was 

repeated in Reach 2 sites in the following months, though it diminished over time. There was also a clear 

trend that DO recovered, the further from the works, but by November, still not to the extent to equate 

with Reach 1 although it had now overtaken DO at SW. 

 

In the following year, DO values in Reach 2 were lower than in Reach 1 for all four months, even for the 

furthest downstream site (EOR). Moreover, in August and September 2013 DO for sites AT1, 4 and 5 

was below 5mg/L, thus at risk for fish. As in 2012, there was a clear improvement in DO downstream, to 

the point where in November, DO at EOR now reached the upstream (SW) level. 

 

Thus the effects of the engineering works on DO in Reach 1 were a short term decline, and thereafter a 

favourable and continued elevation above SW.  However, for downstream (Reach 2 ), DO was 

considerably depressed, though recovering slowly with increasing distance from the works and over time, 

but only reaching the undisturbed upstream level at EOR and only by November 2013. Clearly there were 

profound consequences of the remediation on the oxygen content of the creek. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 1.510 1.088 0.915 1.011 1.005 1.125 0.964 0.928 1.307 1.081

SEPTEMBER/2013 1.564 1.051 0.996 1.011 1.019 1.106 0.950 0.874 0.926 0.964

OCTOBER/2013 0.508 0.473 0.500 0.459 0.477 0.701 0.559 0.541 0.581 0.596

NOVEMBER/2013 0.454 0.364 0.394 0.414 0.391 0.707 0.351 0.372 0.539 0.492

ANNUAL SITE MEAN 1.009 0.744 0.701 0.724 N/A 0.910 0.706 0.679 0.838 N/A

ANNUAL REACH MEAN N/A 0.723 0.783

Sample Reach Analyses for Specific Conductance (mS/cm) - Monthly Means 2013 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

0.723 0.783

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 N/A 3.092 2.329 1.361 2.261 1.638 1.999 N/A 0.671 1.44

September/2012 2.655 2.746 1.960 1.328 2.011 2.150 2.676 2.009 0.756 1.90

October/2012 1.193 1.006 0.909 0.921 0.946 2.084 1.173 1.716 1.143 1.53

November/2012 1.100 0.492 0.631 0.696 0.606 2.203 0.626 1.553 1.136 1.38

ANNUAL SITE MEAN 1.649 1.834 1.457 1.076 N/A 2.019 1.618 1.759 0.927 N/A

ANNUAL REACH MEAN N/A 1.456 1.5691.456 1.569

Sample Reach Analyses for Specific Conductance (mS/cm) - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

 Figure 11 the above graph depicts the variation in specific conductance across the reaches 

of Beaver Creek for 2013 and 2012  

 

2.0.3.3 Specific Conductance (with TDS in association) 

 
Table 8 Mean specific conductance data for 2013 

 
Table 9 Mean specific conductance data for 2012 

 

 

Graphs are presented for both specific conductance and total dissolved solids. As TDS is derived from SC 

through an algorithm, the indications lie in close agreement with each other. However, some TDS figures 

were given in the 2012 (not FOFEC) report, so may be seen comparatively.    
 

The high variability of this 

parameter has already been 

described and to ascertain any 

effects of the remedial works on 

specific conductance (SC) the 

use of mean values is essential. 

Any perceived trends and means 

may include individual values 

that are wildly disparate. 

 

Reach 1 and SW: 

 

In August 2012, there was a 

reduction in mean SC from site 1 

to site 3 of Reach 1 but all 

readings were very high. This 

pattern was repeated in 

September, but by November it 

had reversed, and at much lower values. For August and September 2012, it appears that the works had 

introduced ionic material to the system but this had dissipated thereafter. All Reach 1 SC values were less 

than upstream (SW). 
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Figure 12 the above graph depicts the variation in total dissolved solids (TDS) across 

the reaches of Beaver Creek for 2013 and 2012  

In 2013, mean SC data in Reach 1 sites were similar, reducing considerably over time to levels lower than 

from October 2012.  As in 2012, Reach 1 SCs were less than for SW. 

 

Reach 2 and Reach 1:  
 

Except for August 2012, mean 

specific conductance values were 

higher, often much higher in both 

2012 and 2013, in Reach 2 than in 

Reach 1, presumably reflecting 

ionic inputs as a result of the 

works, which persisted through the 

whole period of  measurements. 

 

In both 2012 and 2013, there was 

only a modest trend of SC in 

Reach 2 with distance from the 

works: the mean values were 

somewhat scattered. However in 

2013 but not 2012, there was a 

clear declining trend over time, so 

that the October and especially 

November means were at a low 

level. Reach 2 SCs showed no definite relation with SW values: sometimes higher, sometimes lower. 

 

In summary, the effect of the remedial works on specific conductance (and hence TDS) was, at first, to 

increase it in Reach 1 but this very soon diminished to values near or below upstream (SW). However, 

downstream in Reach 2, mean SCs were notably higher than in Reach 1 and this persisted throughout the 

whole period of observations.  Reach 2 data declined with time in 2013 but not to the upstream level.  It is 

concluded that SCs had not equilibrated yet with the upstream (SW) values by November 2013. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 83.9 69.4 68.4 35.6 57.78 11.5 10.9 9.0 10.3 10.42

SEPTEMBER/2013 66.6 22.0 20.6 18.2 20.27 5.7 13.2 8.4 9.5 9.18

OCTOBER/2013 40.0 52.7 53.3 54.9 53.60 10.3 42.0 54.0 48.3 38.63

NOVEMBER/2013 83.5 71.5 70.2 63.0 68.22 15.1 81.7 94.3 51.0 60.49

ANNUAL SITE MEAN 68.5 53.9 53.1 42.9 N/A 10.6 36.9 41.4 29.7 N/A

ANNUAL REACH MEAN N/A 49.97 29.68

Sample Reach Analyses for Turbidity (NTU) - Monthly Means 2013 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

29.6849.97

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 N/A 132.6 157.0 31.1 106.9 145.8 34.2 N/A 7.9 62.65

September/2012 41.1 35.0 48.1 10.7 31.2 21.1 36.0 12.7 13.1 20.71

October/2012 68.8 70.2 61.0 61.6 64.3 28.3 50.5 37.3 36.3 38.10

November/2012 27.7 25.8 20.8 16.6 21.0 4.8 9.6 2.1 1.3 4.43

ANNUAL SITE MEAN 45.9 65.9 71.7 30.0 N/A 50.0 32.6 17.4 14.6 N/A

ANNUAL REACH MEAN N/A 55.9 29.4

Sample Reach Analyses for Turbidity (NTU) - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

55.9 29.4

Figure 13 the above graph depicts the variation in turbidity across the reaches of 

Beaver Creek for 2013 and 2012  

2.0.3.4 Turbidity 

Table 10 Mean turbidity data for 2013 

 

Table 11 Mean turbidity data for 2012 

 

One consequence of the remedial works would be expected to be disturbance of creek sediment and bank 

material, reflected in turbidity. 

 

Reach 1 and SW:  
 

There was a huge upsurge of 

turbidity in Reach 1 in August 

2012 but this was restricted to sites 

1 and 2. Site 3 experienced no rise 

in turbidity, nor did any sites in 

Reach 1 for the rest of the year.  In 

2013, turbidity levels more or less 

followed variations in turbidity at 

SW, with no apparent influence of 

the works. Thus the consequence 

of the operations I Reach 1 was 

confined to one month. 

 

Reach 2 and Reach 1:  

 

There was a clear influence of the 

remedial works in downstream 

turbidities (Reach 2). In the first 

month, August 2012, turbidity was extremely high. This however was only at the nearest site (AT1) to the 

works. There was no obvious effect at the others; indeed turbidity values were low and declined further 

downstream. In subsequent months, turbidities remained small, though in October, when there was 

increased turbidity at SW, this appeared to be reflected through to both Reach 1 and Reach 2, with values 
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above those for September and November. This would imply that the natural turbidity upstream was 

different from turbidity caused by the works, perhaps smaller diameter particles which remained longer in 

suspension and which passed right through the works area. 

 

Thus in summary, major turbidity due to the engineering works lasted only for one month, and then only 

for two Reach 1 sites, but the nearest downstream site was also affected.  This suggests that the particle 

size stirred up by the works was large. At other times, turbidities were mainly slight, but notably higher in 

Reach 1 than in reach 2, implying a cleansing effect of the works.   

 

There was some evidence that a rise in upstream (SW) turbidity led to elevations throughout the rest of 

the creek i.e. in both the works zone and in Reach 2 downstream. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 0.400 0.257 0.061 0.000 0.106 0.068 0.006 0.031 0.023 0.032

SEPTEMBER/2013 0.021 0.014 0.032 0.003 0.02 0.013 0.028 0.029 0.021 0.023

OCTOBER/2013 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

NOVEMBER/2013 0.001 0.002 0.001 0.000 0.001 0.002 0.000 0.000 0.005 0.002

ANNUAL SITE MEAN 0.141 0.091 0.031 0.001 N/A 0.028 0.011 0.020 0.016 N/A

ANNUAL REACH MEAN N/A 0.041 0.019

SAMPLE REACH 1 SAMPLE REACH 2

Sample Reach Analyses for Ammonia (mg/L) - Monthly Means 2013 
REACH / SITE

0.041 0.019

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 0.178 0.004 0.030 0.023 0.019 N/A 0.210 N/A 0.017 0.11

September/2012 0.003 0.003 0.003 0.008 0.005 0.014 0.047 0.030 0.023 0.03

October/2012 0.011 0.007 0.010 0.013 0.010 0.001 0.001 0.001 0.001 0.00

November/2012 0.012 0.005 0.015 0.020 0.013 0.000 0.001 0.002 0.001 0.00

ANNUAL SITE MEAN 0.051 0.005 0.014 0.016 N/A 0.005 0.065 0.011 0.010 N/A

ANNUAL REACH MEAN N/A 0.012 0.025

SAMPLE REACH 1 SAMPLE REACH 2

Sample Reach Analyses for Ammonia (mg/L) - Monthly Means 2012 
REACH / SITE

0.012 0.025

Figure 14 the above graph depicts the variation in ammonia across the reaches of 

Beaver Creek for 2013 and 2012  

2.0.3.5 Ammonia 

Table 12 Mean ammonia data for 2013 

 

Table 13 Mean ammonia data for 2012 

  

 

There was no clear effect of the 

remedial works on ammonia data. 

Mean values were almost all low, 

including August and September 

2012 when, in other parameters, 

the works led to disturbances. In 

fact, the highest individual 

readings were for the upstream 

site (SW), in August in both years. 

As between Reach 1 and Reach 2, 

there was an indication that Reach 

1 values were slightly higher, but 

only in 2013, thus not directly 

influenced by the consequences of 

the works. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 0.000 0.280 1.535 0.000 0.605 3.900 1.790 3.490 1.900 2.770

SEPTEMBER/2013 0.180 0.650 0.310 0.535 0.498 5.940 1.750 2.390 1.050 2.783

OCTOBER/2013 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

NOVEMBER/2013 1.260 1.345 1.340 0.925 1.203 1.250 0.000 1.415 0.690 0.839

ANNUAL SITE MEAN 0.480 0.758 1.062 0.487 N/A 3.697 1.180 2.432 1.213 N/A

ANNUAL REACH MEAN N/A 0.769 2.130

REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

0.769 2.130

Sample Reach Analyses for Iron (mg/L) - Monthly Means 2013 

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 1.210 0.645 0.715 0.225 0.528 N/A 0.160 N/A 1.255 0.71

September/2012 0.365 0.740 0.620 1.070 0.810 1.075 1.710 1.280 0.195 1.07

October/2012 0.440 0.310 0.430 0.400 0.380 0.570 0.320 0.450 0.210 0.39

November/2012 0.060 0.140 0.160 0.120 0.140 0.360 0.130 0.240 0.100 0.21

ANNUAL SITE MEAN 0.519 0.459 0.481 0.454 N/A 0.668 0.580 0.657 0.440 N/A

ANNUAL REACH MEAN N/A 0.465 0.575

Sample Reach Analyses for Iron (mg/L) - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

0.465 0.575

Figure 15 the above graph depicts the variation in iron across the reaches 

of Beaver Creek for 2013 and 2012  

2.0.3.6 Iron 

Table 14 Mean iron data for 2013 

 

Table 15 Mean iron data for 2012 

 

 

There was a pattern in iron data not directly ascribable to the engineering works, but not to rule out a 

delayed indirect effect. 

 

Reach 1 and SW:  
 

There was no obvious relationship 

between the iron values in Reach 1 and 

SW in 2012.  No effect of the creek works 

in Reach 1 was apparent and the values 

recorded were rather scattered. They also 

showed no definite time trend. In 2013, a 

fairly similar pattern was found, except 

that high SW iron in November was 

reflected in Reach 1 data, thus not 

associated with the remedial works. 

 

Reach 2 and Reach 1:  
 

In 2012, mean Reach 2 data always exceeded Reach 1 levels somewhat and there were no obvious trends 

for time or distance from the works. The pattern in 2013 was different however.  Although variable, very 

greatly increased (high) iron levels compared with those of Reach 1 or of 2012 Reach 2 were evident for 

August and September (October n/a).but in November they had moderated and there was no apparent 

additional carry-over from SW and Reach 1. 

 

The reasons for this surge in iron content are not obvious: it is unlikely to be due to better water flow in 

2013 compared with 2012 as SW and Reach 1 were not affected. There was possibly a delayed effect of 

the works: if so, and in any case, 2014 observations are warranted. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 35.5 38.0 39.5 71.0 49.5 40.5 50.5 60.5 125.0 69.1

SEPTEMBER/2013 25.5 28.0 29.5 63.0 40.2 153.0 51.0 55.5 135.5 98.8

OCTOBER/2013 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

NOVEMBER/2013 10.0 22.5 31.0 38.5 30.7 153.0 0.0 59.5 122.0 83.6

ANNUAL SITE MEAN 23.7 29.5 33.3 57.5 N/A 115.5 33.8 58.5 127.5 N/A

ANNUAL REACH MEAN N/A 40.1 83.8

Sample Reach Analyses for Sulphate (mg/L) - Monthly Means 2013 
REACH / SITE

40.1 83.8

SAMPLE REACH 1 SAMPLE REACH 2

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 102 508 183 76 256 N/A 156 N/A 74 115

September/2012 133 165 67 88 107 163 126 114 106 127

October/2012 60 58 59 67 61 203 72 165 190 158

November/2012 64 65 55 62 61 129 61 134 106 108

ANNUAL SITE MEAN 90 199 91 73 N/A 165 104 138 119 N/A

ANNUAL REACH MEAN N/A 121 129121 129

SAMPLE REACH 1 SAMPLE REACH 2

Sample Reach Analyses for Sulphate (mg/L) - Monthly Means 2012 
REACH / SITE

Figure 16 the above graph depicts the variation in sulphate across the 

reaches of Beaver Creek for 2013 and 2012  

2.0.3.7 Sulphate 

Table 16 Mean sulphate data for 2013 

 

Table 17 Mean sulphate data for 2012 

 

Sulphate data for the reaches impacted by the works must be judged against a sharp overall decline in 

upstream (SW) levels from August 2012 to November 2013, the reasons for which are obscure. 

 

Reach 1 and SW: 

 

In August 2012, site 1 in Reach 1 showed 

by far the highest sulphate content of the 

whole study period. This is presumably the 

effect of the remedial operations. At sites 2 

and 3, sulphate levels declined 

substantially, to below the upstream low 

value. In September 2012, site 1 sulphate 

was still elevated above all other values 

but not much above the SW level. October 

and November data for Reach 1 were not 

different from SW. It therefore appears 

that the works affected site 1 in August 

and September and site 2 in August only.  

As with other parameters, the effects were 

temporary and limited in location. There is little on which to comment for 2013. All values for the three 

sites were fairly even and on average, only slightly higher than the low upstream (SW) data. 

 

Reach 2 and Reach 1: 

 

For both years, Reach 2 sulphate data did not show any distinct pattern over time or in distance from the 

works. In both years however, sulphates were higher in Reach 2 (though still low) than in Reach 1 and 

SW. It remains to be seen (2014) if the remedial works had an indirect influence on sulphate values 

downstream. 
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MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

AUGUST/2013 0.000 0.000 0.480 0.090 0.190 0.650 0.330 0.360 0.000 0.335

SEPTEMBER/2013 0.000 0.000 0.310 0.040 0.117 0.480 0.290 0.260 0.230 0.315

OCTOBER/2013 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

NOVEMBER/2013 0.230 0.220 0.170 0.190 0.193 0.240 N/A 0.250 0.160 0.217

ANNUAL SITE MEAN 0.077 0.073 0.320 0.107 N/A 0.457 0.310 0.290 0.130 N/A

ANNUAL REACH MEAN N/A 0.167 0.2950.167 0.295

Sample Reach Analyses for Phosphate (mg/L) - Monthly Means 2013 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

MONTH

INDEPENDENT MONTHLY MEAN MONTHLY MEAN

SW 1 2 3 Sites 1-3 AT1 4 5 EOR Sites AT1-EOR

August/2012 0.270 0.050 0.250 0.200 0.167 N/A 0.780 N/A 0.300 0.54

September/2012 0.180 0.110 0.150 0.450 0.237 0.310 0.250 0.150 0.190 0.23

October/2012 0.180 0.230 0.220 0.210 0.220 0.070 0.240 0.210 0.230 0.19

November/2012 0.150 0.110 0.110 0.090 0.103 0.070 0.120 0.090 0.120 0.10

ANNUAL SITE MEAN 0.195 0.125 0.183 0.238 N/A 0.150 0.348 0.150 0.210 N/A

ANNUAL REACH MEAN N/A 0.182 0.2240.182 0.224

Sample Reach Analyses for Phosphate (mg/L) - Monthly Means 2012 
REACH / SITE

SAMPLE REACH 1 SAMPLE REACH 2

Figure 17 the above graph depicts the variation in phosphate across 

the reaches of Beaver Creek for 2013 and 2012  

2.0.3.8 Phosphate 

Table 18 Mean phosphate data for 2013 

 

Table 19 Mean phosphate data for 2012 

 

Reach 1 and SW:  

 

In August 2012, there was no discernible 

effect of the remedial works on Reach 1, in 

comparison with SW, but some individual 

higher values were seen in September and 

October: all figures were above guideline. 

By November, however, Reach 1 levels had 

declined. In 2013, Reach 1 data were also 

variable but with a declining trend as the 

season progressed and the overall mean was 

lower than in 2012. Levels were highest in 

November but this reflected an elevated SW 

value. 

 

Reach 2 and Reach 1: 

 

Reach 2 values in 2012 were variable also, including one very high but no obvious pattern with distance 

from the works. However, there was a notable decline in phosphate levels as the season wore on, to more 

acceptable values. In 2013 there was a strong upsurge in Reach 2 compared with Reach 1 and especially 

SW. This was especially evident in August and September when some very high values were recorded.  

With time however, this spike in levels moderated and in November, they had become equal to SW 

(possibly reflecting the higher SW value for that month). During the high value period, there was some 

reduction with increasing distance from the works. It is not clear why this surge in phosphate in 2012, and 

only in Reach 2, took place; presumably a delayed effect of the works.  Further observations in 2014 are 

clearly warranted. 
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2.0.4 Conclusions 
 
This project was undertaken by FOFEC to ascertain the effects of the Beaver Creek remediation and 

realignment works on the water quality of the creek. Weekly readings were taken from August 2012, soon 

after completion of the engineering works, to freeze-up at the beginning of December, and then for a 

similar period in 2013. For reasons beyond FOFEC’s control, it was not possible  to make observations 

from spring thaw to July in 2013, nevertheless the data obtained have presented a fairly comprehensive 

picture of the impact of the works to the end of 2013 (freeze-up). 

 

The strategy adopted was to make detailed measurements at a site upstream of the works and thus 

unaffected, to act as a baseline, together with observations at three sites within the area of operations and 

four sites downstream at increasing distances from the works. 

 

The tests carried out through 2013 are described in the methodology (pgs. 2-3). They consisted of weekly 

observations in the creek by a Sonde, together with analyses of monthly water samples in the FOFEC 

laboratory. The complete results for both 2012 and 2013 are presented in Appendix B. Detailed extract 

tables and graphs for each test parameter are shown throughout this report, together with explanatory 

notes, showing observations and indications of the evolution of test levels over the course of the two 

years of the project. 

 

To describe the impact of the rehabilitation works, it is convenient to consider the whole test data in 

successive periods, starting from the end of engineering operations. 

 

Whether the levels of parameters rose, fell or remained stable had to be related to movements (if any) at 

the unaffected upstream site. Observations there proved to display fluctuations (sometimes substantial) in 

some parameters, depending on the weather (2012 was exceedingly dry while 2013 was more normal), 

movement of the seasons, extraneous factors (for example a sudden inflow into the creek), or other, or 

unknown causes. Thus an upsurge in a parameter in the works area, or beyond, could only be attributed to 

the works if it there was no corresponding upsurge at the upstream site. Therefore in ascertaining the 

impact of the works, all data and trends were assessed against upstream data for the same periods. 

 

2.0.4.1 The Immediate Consequences of the Works: August 2012   

Within the area of operations (3 test sites) the following features were observed. By comparison with the 

upstream site, there was a rise in pH, all in the alkaline zone, there was a sharp reduction in dissolved 

oxygen (DO), a very high level of specific conductance (SC) (and thus TDS) and sulphate, with a huge 

upsurge of turbidity. These phenomena were particularly evident at the upper sites. By contrast, no effect 

was observed on ammonia, iron and phosphate (and other minor constituents). 

 

Downstream of the works, pH was less than in the works area, while DO was at an even lower level than 

in the works area; SC was a little less high. Turbidity was extremely high but only at the site nearest the 

works; further downstream, turbidity fell sharply. Sulphate was still high but less so than in the works 

area.  Ammonia and phosphate were not noticeably affected but iron was higher than in the works area. 

 

Thus overall, there was an immediate impact of the works on pH, DO, SC and TDS, turbidity, sulphate 

and iron but not on ammonia or phosphate. 
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2.0.4.2 One Month after Works Completion: September 2012 

In September, it would not have been surprising if some of the immediate impact of the works had 

dissipated. In fact, in the works area, most quality parameters had not changed much. pHs were still 

relatively high but actually somewhat lower than at the upstream site; DO was higher than in August, 

except at the lowest site. SC had not changed but turbidity had declined sharply to a level slightly below 

that upstream. Ammonia values remained very low but iron had now risen to twice the upstream level.  

Sulphate was now at half the August values and near to the upstream level. Phosphate was low, as in 

August. 

 

Downstream pH had not altered from the within-works values at the distant sites, but nearer the works, 

were slightly but definitely lower. DO values were seriously low and much lower than in the works area, 

but with some recovery at the furthest site. SC was a little higher than in August but was lower than in the 

works area and even lower than upstream. Iron had risen somewhat above within-works figures, and even 

more than upstream. No particular movements were seen in ammonia, sulphate and phosphate. 

 

In summary, September data displayed the greatest movements in turbidity (the works now appeared to 

have had a cleansing affect) and DO, where downstream values were seriously low, however with 

improvement at the furthest site. There were signs of some reduction in pH at downstream sites and a rise 

in iron values. 

 

2.0.4.3 The First Autumn: October/November 2012 

Two to four months after works completion saw some notable evolutions in water quality parameters. In 

pH, while there was no change in the works area, downstream pHs declined into the acidity range, as 

much as 1.5 units below upstream. DO rose remarkably in the works area, particularly in November to 

high levels, but downstream DO remained low in October however they rose in November to reach just 

short of works area values. There was also a clear upward trend in DO with increasing distance from the 

works. Specific conductance declined from August to November at all locations, except for the 

downstream site nearest the works, where it remained high.  Turbidities in November were exceedingly 

low, even much below the low upstream value. Sulphate values, on par with upstream in the works area, 

were appreciably higher downstream. Iron values downstream had declined below September levels. 

 

One interesting observation in turbidity is that in October, there was a natural increase at the upstream 

site, and this was reflected in the works area data and to a lesser extent downstream. Presumably particle 

size of the turbid upstream water was much smaller than as a result of the engineering works and so 

suspended throughout the area of operations and beyond. 

 

2.0.4.4 One year after works completion:  August/September 2013 

The acid pHs seen downstream in October/November 2012 had now dissipated and all values were 

normal. DO upstream in this period was very low, yet works area DOs were about double, a notable 

difference. On the other hand, downstream DOs continued to be very low, as in October/November 2012, 

although rising with distance from the works. SC in both reaches was on a par and less than upstream. 

Turbidity rose considerably at this time but was considerably reduced in the works area, even more so 

downstream, to levels similar to October/November 2012. Iron showed an unexpected pattern: upstream 

values were vanishingly low but were appreciable in the works area and very high downstream, possibly a 

delayed effect of the works. This phenomenon was paralleled by sulphate and phosphate, where some 

notably high downstream values were recorded. 
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2.0.4.5 The Second Fall: October/November 2013 

After some 15 months from works completion, pHs remained normal. DOs rose considerably upstream 

and even more so in the works area. However, downstream, values remained depressed, though not so 

seriously as in previous months, and the pattern of increase with distance from the works persisted.  

Specific conductance declined to their lowest levels, both upstream, in the works area and also 

downstream; however downstream levels slightly exceeded those of the works area. Turbidities rose 

throughout in step with upstream values, thus implying reflection as in August/September. Iron levels 

remained elevated but only in relation to upstream trends. Downstream sulphates remained elevated.  

Phosphates were appreciable but not above upstream values. 

 

 

2.0.5 Summary of Conclusions 

Most, but not all of the water quality parameters were impacted directly or indirectly by the engineering 

works. The notable exception was ammonia, whose test values remained low and variable throughout.  

Phosphate was nearly the same but levels were usually appreciable. 

 

The sharpest effect was on turbidity, which was very high at the beginning of observations but dropped 

back essentially in one month, and remained low, even lower than upstream throughout the whole test 

period. 

 

The next most impacted parameter was dissolved oxygen (DO).  This fell drastically at the conclusion of 

operations but only for one month; thereafter, in the works area, it rose to well above the upstream level.  

On the other hand, downstream, there was a fairly consistent, and at times, severe depressing effect, only 

alleviating somewhat at the furthest test site. 

 

pH was also notably impacted. Most of the time, pH was alkaline, somewhat rising and falling, but 

starting in September 2012, and strengthening in October and November, pHs fell into the acidity zone 

downstream, though they had recovered by August 2013.   

 

Iron values showed a variable pattern. Most of the time, values were low but in August/September and 

partly October 2013, downstream values were high, though they fell back later. 

 

The only other feature of note from these data is for sulphate. This parameter at the upstream site fell 

steadily throughout the whole course of the project.  In the works area, sulphate level was high in August 

2012, but thereafter it paralleled movements in upstream data. Downstream however, sulphates were 

always higher, sometimes much higher than upstream. 

 

The reasons for the evolution of the data in the particular way it took place, apart from obvious direct 

impact of the works, are at this stage conjectural. Clearly, at least one more season of observations is 

needed to confirm (or negate) trends, and to give time for more detailed investigation. 
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SECTION 3 

Benthos Biomonitoring  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following section provides the results and analyses of benthos biomonitoring completed at a natural, 

unaltered, reach of Beaver Creek.  

Site selection was based on physical characteristic, as the natural meandering profile of the watercourse 

has been altered in some areas to facilitate drainage from adjacent agricultural lands. Due to creek 

profile it was challenging to designate a reference site for comparative analyses therefore; results should 

be viewed as a generalization, in relation to the density and diversity of benthos, and water quality.      
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1.0 Background 

Historically, some sections of this creek were re-profiled to facilitate runoff from surrounding agricultural 

lands. Therefore, sample Site 3 on Ott Road was selected for benthic macro-invertebrate bio-assessment 

as this is one of the areas along the reaches of the creek possessing a natural meandering profile. Benthos 

sampling was completed utilizing the OBBN protocol as reference. 

 

2.0 Results of Benthic Sampling   

Table 20 Results of benthic sampling in Beaver Creek 2013  

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 2 0.7 

 
Leeches 0 0 0 0.0 

 
True Bugs 0 0 0 0.0 

 
Midges 3 1.2 1.8 2.0 

 
Horse & Deer Flies 0 0 0 0.0 

 
Mosquitos 0 0 0 0.0 

 
No-see-ums 1 0.4 0.5 0.6 

 
Black Flies 0 0 0 0.0 

 
Snails, Limpets 12 7 8 9.0 

 
Misc. True Flies 0 0 0 0.0 

 
Total 16 8.6 12.3 12.3 

Moderate Flatworms 0 0 0 0.0 

 
Sow Bugs 8 12.4 15 11.8 

 
Clams & Mussels 4 0 1.7 1.9 

 
Scuds 72 79 66 72.3 

 
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 3 1.0 

 
Aquatic Moths 0 0 0 0.0 

 
Beetles 0 0 0 0.0 

 
Crane Flies 0 0 0 0.0 

 
Total 84 91.4 85.7 87.0 

Low Mayflies 0 0 0 0.0 

 
Caddisflies 0 0 2 0.7 

 
Stoneflies 0 0 0 0.0 

 
Total 0 0 2 0.7 

 
Richness 6 5 9 6.7 

 
Abundance 120 160 186 155.3 

 
% EPT 0 0 2 0.7 
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3.0 Summary of Results 
 

Due to both financial and time constraints, benthic macroinvertebrate analysis was limited to one event, at 

one sample site only. To obtain a more accurate representation of the relationship between benthos and 

water quality in Beaver Creek a more thorough analysis (i.e. sampling of additional sites during the spring 

and fall months) is required. 

 

Site 3 on Ott Road was selected for benthic macroinvertebrate bio-assessment as this site possesses a 

natural meandering profile and a regular riffle-pool sequence. Data was gathered by following the OBBN 

protocol for streams using the traveling kick and sweep method.    

 

New ideology has led to reconstructive works upstream of this site on Garrison Road in 2011-12, the goal 

being to restore the natural profile of the creek thereby, improving hydrological function, water quality, 

and biological diversity. Over time, the completed works will likely increase the richness and abundance 

of benthos “at this site” due to increased habitat and improved water quality upstream; an analogy which 

can be quantified through continued analyses.  

 

For this sampling period, most of the benthos collected possessed a moderate tolerance to pollution; an 

indicator of moderate impairment. There was however, more sensitive benthic species found (low in 

numbers, but of mentionable importance) including caddisflies and stoneflies; an indication that water 

quality at this site may be improving. 

 

The species richness was low; however, the abundance of benthos was extremely high. The abundance is 

most likely attributed to the riparian density, natural meandering profile of the creek, and on occasion, 

good surface water velocity which facilitates increased levels of dissolved oxygen. In September, this site 

possessed the highest DO levels of all sites under analyses. 

 

Based on the richness and abundance of benthos collected, this site is considered to be a normally 

functioning system with low-moderate amounts of surface water pollution.  However, as there were 

indicators of improvement found (sensitive benthos), further analyses are needed to confirm or negate this 

classification. 

 

Although minimal in scope, this benthic study has provided worthwhile results which can be used as a 

baseline for future study. 
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SECTION 4 

Physical Parameter Analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following section includes the results and analyses of physical parameter measurement for all eight 

sampling sites on Beaver Creek in October 2013. 
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SITE SW – Point Abino Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time:    9:36 am ____________________ _ Location: _ Site SW, Point Abino Road              _       

Technicians: S. Porter, B Smalldon _____ _ Conditions: __Scattered Clouds, 15˚C   _______ 

 

Site Photo: 

 

 

Creek Width:  

Wetted Width (m):  0.80   Bankfull Width (m):   1.74  

 

 

 

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

Riffle %:     20 Pool %:     80 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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Bank Stability: 

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

Description:  

 Slight slope 

 Clay 

 Highly vegetated 

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) 

60 40 - - - 

 

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

Dense: 75–100%  
shaded by canopy 

Description: EAST SIDE OF POINT ABINO 

 excellent density from edge of creek up to bordering agricultural lands 

 opposite leaved dogwood, bull and Scottish thistle, ash, maple, 
goldenrod, sedge, terrestrial grass, cattail 

Partly Open: 25–75% 
shaded by canopy 

Description: WEST SIDE OF POINT ABINO                
 average density 

 goldenrod, ash, dogwood, maple, terrestrial grasses 

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:                       

 Felled trees, branches, herbaceous plants, cobble   

50 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

7.0 0 11.5 0.5 12.0 0 

X

X 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 
The source waters for Beaver Creek originate at this site. 
  
The vegetative riparian zone bordering the creek to the west of Point Abino Road is average, lacking in 
both density and diversity. In contrast, the vegetative riparian zone to the east of Point Abino Road is 
excellent, possessing an exceptional density and diversity of native terrestrial plants.   
 
Surrounding landuse is predominantly agricultural; corn and soy bean crops grown on most of these 
lands. Local commercial landuse includes a golf cart dealership/repair shop to the west, and a heavy 
machine repair shop to the east. The riparian buffer between the commercial lands and Beaver Creek 
does not appear adequate, making these areas prone to surface water pollution via runoff/leaching. This 
is merely an observation however, as no on-site assessment of the local commercial lands was 
completed.   
 

 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE 1 – Garrison Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 10:25 am __________________ _ Location: _Site 1, Garrison Road/HWY # 3     __ 

Technicians: B. Smalldon, S. Porter ____ _ Conditions: __Scattered Clouds, 15˚C________ 

 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):    4.14 Bankfull Width (m):    5.44 

 

 

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

Riffle %:     0 Pool %:     100 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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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: 

 Recently restored area, immature vegetation 

 Steep slope with bare soil in some areas  

 Eroding banks 

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) 

80 10 5 5 - 

 

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: 

 dogwood, maple leaved cranberry, red maple, goats beard, white ash 

 immature vegetation lacking in density 

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:                       

 logs 

 cobble/gravel   

 aquatic plants             20 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

17.0 0.3 27.0 0.4 4.0 0.2 

X

X 



44 
 

 

Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 
In 2012, the summer drought had a substantial impact on the newly planted vegetation; part of a large 
scale restoration project in the area. The lack of soil moisture had impeded the growth of the 
surrounding riparian vegetation which was very unfortunate. In summer 2013, precipitation was more 
normal however, the damage had been done; much of the new vegetation planted in this area had 
already died.  
 
The Friends of Fort Erie’s Creek have since received a modest grant to facilitate continued riparian 
restoration in this area; works to begin in April 2014.     
 
Surrounding land use is agricultural (soy crops). There is a residence/hobby farm to the adjacent west 
with an equipment storage shed which is approximately 100m². The resident is also a beekeeper, and 
several brood-boxes were observed on the property. The slope from the adjacent residence/farm to 
Beaver Creek is approximately 5%; the buffering capacity is limited between the residence and the 
creek, but should improve substantially as the density of local riparian vegetation increases. 
 
 
 

 

 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE 2 – House Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 10:53 am __________________ _ Location: _Site 2, House Road                            _       

Technicians: B. Smalldon, S. Porter ____ _ Conditions: _Scattered Clouds, 15˚C    _______ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):    4.23 Bankfull Width (m):    7.95 

 

 

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

Riffle %:     20 Pool %:     80 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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Bank Stability: 

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

Description:  

 clay banks 

 well rooted, dense vegetation 

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) 

80 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:          
 hawthorn, buckthorn, terrestrial grasses, sedges, opposite-leaf 

dogwood, crabapple, ash, maple, willow 
                           

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:                       

 free-floating organic debris, grasses, sedges, shrubs; all currently in stream  

70 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

17.2 0 84.5 0.4 12.8 0 

X

X 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):   

 
This site possesses excellent instream and riparian cover; an ideal habitat for aquatic organisms. Frogs, 
ducks and minnows are frequently observed at this site during warmer months. 
 
The majority of the surrounding land use is deciduous forest/woodlot and agricultural (soy/corn crops).  
 
There is one residence approximately 0.2 km northbound on House Road, and there is a non-profit 
therapeutic equestrian riding facility/residence approximately 0.1 km southbound on House Road. 
  
The bordering riparian zone is substantial in area and density, protecting the creek from local sources of 
surface water pollution; most notably, the adjacent agricultural lands.  
 
 
 

 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE 3 – Ott Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 11:40 pm __________________ _ Location: _Site 3, Ott Road                                  _       

Technicians: B. Smalldon, S Porter _____ _ Conditions: _Scattered Clouds, 15˚C                  _ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):  2.09   Bankfull Width (m):   3.05  

 

 

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

Riffle %:     60 Pool %:     40 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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Bank Stability: 

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

Description: EAST BANK 

 stable clay banks 

 dense vegetation, excellent root structure 
 

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

Description: WEST BANK  

 limited riparian buffer for 0.2kms southbound from sample area  

 excellent riparian buffer beyond   

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) 

80 10 5 - 5 

 

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:          
 less cover on road-facing side of creek (west)  

 hawthorn, maple, beech, white ash, pin oak, swamp white oak, 
american elm, alternate leaved dogwood, red osier dogwood, riverbank 
grape, garlic mustard, virginia creeper, sedges                           

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:                       

 free-floating organic debris, herbaceous stems 

 cobble 

 logs/ fallen branches 40 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

14.0 0.3 21.0 0.6 10.5 0.5 

X

X 
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Total Flow: 

 

 

Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 
The bordering riparian vegetation possesses excellent diversity and density to the east however, to the 
west, the bordering roadway limits the area in which vegetation may grow. Overall, the system is very 
functional, on average possessing the best water quality in the sample reach.   
 
The surrounding land use is agricultural, deciduous forest, rural residential and commercial. Local crops 
are corn and soy, and the commercial property (approximately 0.3km southbound on Ott Road) is a 
residential fencing company. An excellent riparian buffer exists between the agricultural and commercial 
lands, and slope is minimal. 
 
Approximately 0.8kms downstream (between sites 2 and 3) is another reach of Beaver Creek which was 
restored by the TOFE and FOFEC in 2011-12. This site is now quite pristine, and can be accessed via the 
old Bertie Street allowance located off of Ott Road to the west.     
 
    

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1 0.40 0.14 0.056 0.089 0.00498 

2 0.80 0.17 0.136 0.117  0.01591 

3 1.20 0.21 0.252 0.122 0.03074 

4 1.60 0.13 0.208 0.103 0.02142 

5 2.00 0.12 0.240 0.092 0.02208 

                                                      Total Flow 

 (sum of E1:E5)  =                  0.095 m³/s        
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SITE AT1 – Montasola Farms Drive 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 12:15 pm __________________ _ Location: _Site AT1, Montasola Farms Dr._____      

Technicians: B. Smalldon, S. Porter  ____ _ Conditions: _Scattered Clouds, 15˚C                  _ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):  6.72   Bankfull Width (m):   8.76  

 

 

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

Riffle %:     0 Pool %:     100 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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Bank Stability: 

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

Description:  

 minimal slope 

 clay banks 

 well rooted terrestrial vegetation 

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) 

60 - 30 10 - 

 

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

Dense: 75–100%  
shaded by canopy 

Description: 

 red maple, white ash, beech, willow, dogwood, terrestrial grasses 

 large density of invasive purple loosestrife         
                                 

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:   

 organic debris,  native aquatic plants, cobble, willow, dogwood 

 endangered spotted turtle site 
60 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

22.7 0 82.1 0.3 25.4 0 

X

X 



53 
 

 

Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 
This site is the point of convergence for two tributaries to Beaver Creek, and characteristically is more 
of a wetland environment. Following substantial rain events the water level typically exceeds the banks 
creating a very large area of pooling.  In conversation with an on-site land surveyor in 2012, the 
surveyor had indicated that structural changes were forthcoming to improve drainage. To this point 
however, no evidence of new construction was observed. 
 
Local landuse is agricultural, including horse stables and soy fields. Of greater concern however is 
landuse which borders the adjoining tributaries upstream; landuse including: a golf course, two large 
subdivisions, and commercial property.  The bordering riparian zone along these tributaries is limited in 
area and density, which ultimately makes Site AT1 prone to loading. This analogy was quantified over 
the past two years, as the water quality parameters analysed at Site AT1 often exceeded governmental 
water quality guidelines, or were just within upper limits.  
 
Enhancement of the riparian buffer bordering the tributaries upstream will lead to improved water 
quality at this site. 
 
 
 
 
 
 
 
 
 

 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE 4 – Stevensville Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 1:03 pm ___________________ _ Location: _Site 4, Stevensville Road          _____      

Technicians: B. Smalldon, S. Porter ____ _ Conditions: _Scattered Clouds, 15˚C                  _ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):  Wetland area Bankfull Width (m):   Wetland area 

 

 

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

Riffle %:     0 Pool %:     100 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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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: 

 clay and alluvial  

 dense vegetation 

 wetland area 

 

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) 

55 25 15 5 0 

 

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

Dense: 75–100%  
shaded by canopy 

Description: 

 willow, white ash, red maple, beech, dogwood, poison ivy, brown sedge, 
hemlock, goldenrod, aster, garlic mustard, Virginia creeper  

                                 

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: 

 duckweed, milkweed, broadleaf cattail, willow, organic debris (branches, logs, 
leaves etc.) 

 60 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

Undefined bank 0 73.5 0.2 Undefined bank 0 

 

X

X 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.): 

 
Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  
 
 
The embankment alongside the culvert from the Stevensville Road crossing is very steep and prone to 
erosion. This steep, eroding embankment provides minimal buffering from roadway runoff, enabling 
road salts and other pollutants to flow freely into the system. A drain pipe can be observed in the 
embankment alongside the culvert however, no water discharge from this pipe was observed at any 
time during or after rain events for this sample period. 
 
The surrounding land use in this area is agricultural, commercial and residential. Surrounding 
agricultural lands include corn and soy fields. Approximately 375m northwest is a large excavating 
company (Gibbons Contracting) which covers an area of 58 275m².  Within a one kilometer radius there 
are approximately 16 rural residences, all adjacent to Stevensville Road.  
 
A densely forested riparian buffer borders Beaver Creek to the west and east of Stevensville road which 
provides protection from adjacent landuse and offers habitat for a wide variety of wildlife.  
 
 
 
 
 
 
 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE 5 – Winger Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 1:42 pm  __________________ _ Location: _Site 5, Winger Road                         __ 

Technicians: B. Smalldon, S. Porter ____ _ Conditions: __Scattered Clouds, 15˚C________ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):  11.21   Bankfull Width (m):   >11.21 (wetland area) 

 

 

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

Riffle %:     0 Pool %:     100 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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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: 

 wetland area 

 banks undefined  

 alluvial deposits and clay  

 

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) 

55 25 - 15 5 

 

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

Dense: 75–100%  
shaded by canopy 

Description: 

 red maple, white ash, beech, willow, pin oak, grape, cattail,  
poison ivy, button bush, goldenrod, jewelweed, dogwood                          

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: 

 organic debris (fallen trees and tree limbs, leaves), dogwood, cobble, aquatic 
plants, herbaceous stems  

 60 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

23.0 0 87.0 0.2 27.0 0 

 

X

X 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 
Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  
 
As mentioned in the 2012 report, the culvert/bridge at this sampling site is in need of repair. The 
surface of the culvert/bridge is composed of compressed gravel coated with a dust suppressant which 
is considerably unstable; loose gravel ends up being cast into the creek bed from passing vehicles. 
There also remains a substantial un-buffered slope alongside the bridge which makes the surface water 
at this site prone to contamination via the runoff of materials used in general road maintenance (road 
salts and dust suppressants).    
 
There continues to be ongoing human impacts to water quality, as was evident by the substantial 
amounts of debris deliberately cast into the creek at this site. Items observed directly in the substrate 
of Beaver Creek included building materials, automotive parts, and household items. It is again 
recommended that the Town of Fort Erie place signage at this location to deter individuals from 
dumping materials at this site.  Educating the general public as to the negative impacts dumping can 
have on their water supply may further deter residents from irresponsible waste disposal.               
 
The surrounding lands are agricultural, scrubland, and Carolinian forest, including crops to the south 
and east, and horse stables with a conditioning track to the southwest. Aside from the poor condition 
of the culvert, the density of bordering riparian vegetation provides an ideal buffer from adjacent 
landuse as well as an ideal habitat for many organisms. This site was one of various grass pickerel 
monitoring stations on Beaver Creek monitored by the Department of Fisheries and Oceans (DFO); 
Grass Pickerel are commonly observed here. 
 
 
 
 
 
 
 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2  
 

     

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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SITE EOR – College Road 
 

Date (MM/DD/YYYY): 10/06/2013 ________ Stream Name: __Beaver Creek_________ __ 

Time: 2:32 pm  __________________ _ Location: _Site EOR, College Road                    __ 

Technicians: B. Smalldon, S. Porter ____ _ Conditions: __Scattered Clouds, 15˚C _______ 

 

Site Photo: 

 

 

Width:  

Wetted Width (m):  9.13   Bankfull Width (m):   10.19  

 

 

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

Riffle %:     10 Pool %:     90 

 

FLOW 

http://www.clker.com/clipart-red-north-arrow.html
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Bank Stability: 

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

Description: 

 clay banks  

 densely vegetated, good root structure 

 minimal slope  

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) 

65 25 3 5 2 

 

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

Dense: 75–100%  
shaded by canopy 

Description: 

 red maple, ash, beech, oak,  willow, grape, red osier dogwood, invasive 
phragmites.                       

Partly Open: 25–75% 
shaded by canopy 

Description: 

 NOTE: Section of creek on north facing (opposite) side of College Road 
possesses a much lower diversity and density of plant species.                           

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: 

 coontail, branches, logs, leaves, cobble 

30 

 

Depth, Hydraulic Head: 

Bank “A” Centre Bank “B” 

Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) Depth (cm) H. Head (cm) 

14.0 0.3 56.0 0.1 20.0 0 

 

X

X 
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Other (surrounding land use, adverse conditions, correlations with water quality, etc.):  

 

Other (surrounding land use, adverse conditions, correlations with water quality, etc.): 

This site is the furthest accessible site downstream from the headwaters of Beaver Creek and 
approximately 1.2kms upstream from the confluence of Beaver Creek and Black Creek. A sample area 
was selected near the end of the watercourse in order to obtain data that would be indicative of 
conditions upstream and additionally, to provide insight as to the positive or negative impacts the 
surface water of Beaver Creek has on Black Creek.   
 
The majority of bordering lands are Carolinian forest with few parcels of scrubland in the north; local 
landuse including a golf course and a major roadway (QEW).  
 
Both the golf club and the QEW slope away from Beaver Creek which may likely reduce their impacts on 
surface water quality at this location; a suggestion quantifiable through ongoing analyses.  
 
This location is home to a wide variety of aquatic and terrestrial organisms. Snapping turtles, painted 
turtles, frogs, catfish, minnows, sunfish, and a wide variety of birds are often observed at this site.    
 
Unfortunately, phragmites continue to flourish alongside College Road; an invasive plant very damaging 
to wetland areas. 
 
 
 
 
 

 

Panel 
Number 

Width (m) 
A 

Depth (m)  
B 

Panel Area (m²)         
(A x B ) = C 

Velocity (m/s) 
 D 

Flow (m³/s) 
(C x D) = E   

1      

2 
 

      

3      

4      

5      

                                                      Total Flow 
 (sum of E1 – E5)  =                          m³/s        

No measureable flow  
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Summary of Physical Parameter Analyses 

From its source waters on Petit Road to its convergence point with Black Creek, Beaver Creek is 

approximately 14kms long. The watercourse possesses a low gradient and fairly warm waters, and is 

technically classified as a municipal drain. The predominant landuse surrounding the creek is agricultural, 

with an excellent riparian buffer (dense deciduous forest/wetland) bordering a good portion of the 

watercourse.   

Most of the current sampling sites are adjacent to roadways/culverts for accessibility purposes, and are 

subject to unnaturally occurring events; i.e. drainage of surface water from roadside ditches,  sediment 

build-up from bank erosion alongside culverts etc. These areas are also subject to pooling, which 

somewhat explains the lack of water velocity data available.  It is important to note that the physical 

analyses of this creek was not merely based on a “one-time” set of field measurements, but on ongoing 

observation of the system during weekly sampling.  

Additionally, on one occasion annually, a walk of the creek from source to mouth is completed by 

FOFEC staff, volunteers and summer co-op students; a part of our annual summer works program for 

some 25 years now. 

Physically, the water volume and velocity of Beaver Creek is variable to precipitation, and systematic 

increases in channel width and water depth are observed when travelling downstream. As in most 

watercourses however, there are areas of concern; these areas are as follows: 

1. Culvert at Montasola Farms Drive: the banks alongside the culvert are eroding and loose gravel is 

falling into the creek (this is a documented grass pickerel and spotted turtle site). 

2. Culvert at Winger Road: the banks alongside culvert are eroding; raised concrete/asphalt ledges 

would prevent loose gravel from entering creek; signage may discourage continued littering 

(numerous items are regularly thrown into creek).  

3. Culvert at Stevensville Road:  banks alongside structure are eroding, leading to excessive 

sediment build-up. 

4. College Road (northbound from crossing to Beaver Creek / Black Creek convergence): riparian 

restoration and remediation required; i.e. increase density of native terrestrial and aquatic species; 

removal strategy for invasive loosestrife and phragmites. 

Improvements to the areas identified above would facilitate improvements to water quality and preserve 

habitat for local wildlife. 

In relation to areas recently subject to restoration (upper reaches in 2011-12), it is anticipated that the 

maturity of newly planted riparian and instream vegetation will facilitate improvements to water quality 

and provide additional habitat for local wildlife. 

Continued monitoring of water quality in combination with an ongoing inventory of fauna and flora will 

quantify environmental improvements to Beaver Creek, and support future works of the same nature. 
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APPENDIX “A” 

Precipitation Data for Fort Erie 
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Precipitation Data for Fort Erie, Ontario 

The following chart and graph depict the total precipitation measured in 2012 and 2013 in comparison to 

the annual average over the last decade. Precipitation data was obtained from Government of Canada 

weather station #6132470 and verified by FOFEC Vise President Mr. Ian Twyford utilizing the 

precipitation data gathered from his own personal weather station. 

 

2012 and 2013 Precipitation Data for Fort Erie, Ontario 
Month 2012 (mm)  2013 (mm) Annual Average (mm) 

JANUARY 23.4 9.8 84.5 

FEBRUARY 17.5 59.0 74.8 

MARCH 44.0 9.5 75.5 

APRIL 60.5 132.9 78.9 

MAY 57.2 82.5 78.6 

JUNE 58.3 171.0 88.7 

JULY 21.2 226.8 71.0 

AUGUST 18.0 55.1 92.0 

SEPTEMBER 97.4 75.8 104.2 

OCTOBER 178.5 149.3 83.5 

NOVEMBER 135.2 54.7 101.5 

DECEMBER 36.5 41.0 103.6 

Mean 62.3 89.0 86.4 

 

 

As shown above, 2012 was an exceptionally dry season with precipitation levels well below average for 

most months. In contrast, 2013 was more normal, with annual mean precipitation levels three percent 

above average.     
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APPENDIX “B” 

Water Quality Data for Beaver Creek (2013 and 2012) 
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Location Date (mth/dd/yyyy) Site Temp. (˚C) Sp. Cond. (mS/cm) TDS (g/L) D.O. (%) D.O. (mg/L) pH CHL (µg/L) CHL (RFU) Turbidity (NTU)

BVC AUG/02/2013 SW 21.01 1.120 0.727 41.8 3.71 7.65 14.3 3.5 27.0

BVC AUG/02/2013 1 19.68 1.256 0.817 89.7 8.16 7.81 11.1 2.7 39.3

BVC AUG/02/2013 2 N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC AUG/02/2013 3 19.80 1.300 0.844 80.9 7.39 7.88 7.1 1.7 18.9

BVC AUG/02/2013 AT1 18.93 1.287 0.836 28.5 2.78 7.39 15.5 3.7 18.5

BVC AUG/02/2013 4 18.88 0.907 0.589 27.9 2.55 7.79 9.1 2.2 5.5

BVC AUG/02/2013 5 18.15 0.926 0.601 52.8 4.95 7.68 18.0 4.3 9.6

BVC AUG/02/2013 EOR 20.61 1.208 0.785 56.3 5.03 7.73 10.7 2.6 5.3

BVC AUG/09/2013 SW N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC AUG/09/2013 1 20.49 0.851 0.554 73.1 6.56 7.82 13.6 3.2 76.6

BVC AUG/09/2013 2 22.14 0.486 0.290 56.7 4.93 7.85 3.9 1.0 125.7

BVC AUG/09/2013 3 20.82 0.787 0.512 79.8 7.12 7.78 12.3 2.9 78.6

BVC AUG/09/2013 AT1 19.36 1.127 0.732 34.1 3.10 7.57 15.7 3.7 10.0

BVC AUG/09/2013 4 20.95 0.967 0.623 55.7 5.00 7.58 9.7 2.3 26.8

BVC AUG/09/2013 5 19.13 0.900 0.585 55.8 5.15 7.71 18.2 4.8 8.2

BVC AUG/09/2013 EOR 21.07 1.882 0.937 53.3 4.72 7.67 12.6 2.7 5.1

BVC AUG/15/2013 SW N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC AUG/15/2013 1 16.39 1.119 0.729 84.3 8.2 7.85 19.2 4.6 54.0

BVC AUG/15/2013 2 N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC AUG/15/2013 3 18.45 0.960 0.628 86.5 8.48 7.95 9.7 2.3 21.1

BVC AUG/15/2013 AT1 16.64 0.778 0.487 16.7 1.48 7.81 15.7 3.8 8.0

BVC AUG/15/2013 4 15.88 0.989 0.643 40.7 3.97 7.53 10.2 2.8 8.0

BVC AUG/15/2013 5 21.23 0.936 0.612 62.1 6.13 8.03 17.3 4.1 9.8

BVC AUG/15/2013 EOR 16.72 1.077 0.700 68.6 6.28 7.86 11.8 2.8 5.5

BVC AUG/20/2013 SW 19.61 1.900 1.236 27.6 2.52 8.15 54.3 10.9 140.7

BVC AUG/20/2013 1 18.04 1.311 0.870 38.7 3.40 7.98 46.9 10.2 145.8

BVC AUG/20/2013 2 17.49 1.329 0.890 72.5 6.65 8.04 8.2 1.9 20.3

BVC AUG/20/2013 3 17.69 1.067 0.693 49.5 4.60 8.13 8.0 1.9 9.4

BVC AUG/20/2013 AT1 17.90 1.298 0.888 10.0 0.87 8.16 15.7 4.0 11.8

BVC AUG/20/2013 4 18.35 0.974 0.647 41.5 3.86 7.77 9.1 2.1 3.6

BVC AUG/20/2013 5 18.34 0.960 0.634 39.1 3.65 7.76 17.5 4.1 15.8

BVC AUG/20/2013 EOR 19.36 1.115 0.725 69.4 6.31 7.88 20.2 4.8 25.5

BVC AUG/30/2013 SW N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC AUG/30/2013 1 22.14 0.904 0.593 72.8 6.35 7.81 9.1 2.2 31.3

BVC AUG/30/2013 2 22.00 0.931 0.605 59.3 5.16 8.08 15.6 3.6 59.1

BVC AUG/30/2013 3 22.16 0.942 0.613 78.2 6.80 8.02 11.0 2.6 49.8

BVC AUG/30/2013 AT1 20.18 1.136 0.739 21.8 1.94 7.54 16.6 4.0 9.1

BVC AUG/30/2013 4 21.35 0.984 0.639 32.0 2.79 7.95 8.4 2.0 10.7

BVC AUG/30/2013 5 21.05 0.917 0.596 49.9 4.42 7.81 18.4 4.4 6.6

BVC AUG/30/2013 EOR 22.93 1.254 0.814 51.7 4.43 7.96 15.1 3.6 9.9

BVC SEP/11/2013 SW 21.16 1.615 1.049 16.0 1.41 8.01 11.0 2.6 26.2

BVC SEP/11/2013 1 21.55 1.115 0.725 76.4 6.70 8.16 9.4 2.3 28.0

BVC SEP/11/2013 2 21.29 1.031 0.671 59.7 5.31 8.12 9.1 2.2 19.4

BVC SEP/11/2013 3 22.01 1.117 0.727 76.7 6.67 8.07 8.2 1.9 17.2

BVC SEP/11/2013 AT1 19.99 1.184 0.769 20.1 1.77 7.70 15.1 3.6 2.9

BVC SEP/11/2013 4 19.88 1.062 0.690 20.3 1.85 8.07 9.4 2.2 6.7

BVC SEP/11/2013 5 21.01 0.946 0.616 49.9 4.38 8.04 19.2 4.6 4.6

BVC SEP/11/2013 EOR 20.38 1.089 0.709 57.9 5.22 8.13 12.3 3.2 5.5

BVC SEP/20/2013 SW 16.65 1.684 1.095 31.2 3.04 7.81 20.3 4.8 162.5

BVC SEP/20/2013 1 15.41 1.391 0.904 47.9 4.77 7.97 6.5 1.5 10.7

BVC SEP/20/2013 2 15.27 1.276 0.830 67.2 6.62 8.08 6.1 1.5 9.6

BVC SEP/20/2013 3 15.41 1.203 0.782 61.3 6.13 7.99 6.3 1.5 7.2

BVC SEP/20/2013 AT1 15.76 1.174 0.763 15.9 1.57 7.64 14.0 3.3 11.1

BVC SEP/20/2013 4 14.44 1.098 0.713 35.0 3.57 8.33 8.0 1.9 7.2

BVC SEP/20/2013 5 15.61 0.967 0.629 41.0 4.05 7.99 18.0 4.2 6.4

BVC SEP/20/2013 EOR 13.81 1.006 0.654 56.7 5.84 8.09 13.3 3.2 6.2

BVC SEP/25/2013 SW 12.63 1.392 0.905 49.9 5.18 7.84 7.9 1.9 11.2

BVC SEP/25/2013 1 12.90 0.648 0.421 78.0 8.23 8.03 13.4 3.2 27.3

BVC SEP/25/2013 2 13.37 0.680 0.443 77.2 8.02 8.03 12.9 3.0 32.9

BVC SEP/25/2013 3 12.81 0.714 0.464 83.2 8.73 7.84 12.3 2.9 30.1

BVC SEP/25/2013 AT1 11.91 0.959 0.624 33.4 3.58 7.66 11.0 2.6 3.0

BVC SEP/25/2013 4 11.21 0.689 0.447 50.1 5.52 7.86 11.8 2.7 25.8

BVC SEP/25/2013 5 12.21 0.708 0.460 60.1 6.43 7.75 13.5 3.2 14.1

FOFEC WATER QUALITY DATA - BEAVER CREEK, FORT ERIE, ONTARIO

RESULTS OF SONDE ANALYSES FOR AUG-DEC 2013 SAMPLE INFO

Substantial Precipitation                         Exceeds / Not Within Range of "Governmental" Guidelines       AO = Aesthetic Objective

2013 

WEEKLY SONDE DATA 
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BVC SEP/25/2013 EOR 11.59 0.683 0.444 69.4 7.53 7.88 10.8 2.6 16.7

BVC OCT/04/2013 SW 11.47 0.848 0.568 56.7 6.15 7.89 8.4 2.1 22.4

BVC OCT/04/2013 1 11.21 0.602 0.403 76.3 8.34 7.69 13.6 3.2 43.2

BVC OCT/04/2013 2 12.01 0.662 0.444 77.4 8.31 8.01 13.2 3.1 32.7

BVC OCT/04/2013 3 12.12 0.631 0.423 84.2 9.02 7.91 13.1 3.1 41.1

BVC OCT/04/2013 AT1 11.42 0.962 0.645 44.5 4.83 7.67 9.3 2.1 9.3

BVC OCT/04/2013 4 10.59 0.545 0.365 51.2 5.68 7.71 13.4 2.8 27.9

BVC OCT/04/2013 5 11.23 0.649 0.434 60.7 6.63 7.69 13.7 3.2 43.4

BVC OCT/04/2013 EOR 10.94 0.589 0.394 69.8 7.68 7.77 11.4 2.8 32.2

BVC OCT/11/2013 SW 9.51 0.413 0.277 70.1 7.99 7.94 15.2 4.1 53.7

BVC OCT/11/2013 1 9.85 0.275 0.184 73.4 8.30 7.79 10.1 2.9 35.3

BVC OCT/11/2013 2 10.24 0.489 0.328 62.4 6.98 7.84 14.7 3.7 58.9

BVC OCT/11/2013 3 10.31 0.454 0.304 72.9 8.71 8.01 12.9 3.2 53.4

BVC OCT/11/2013 AT1 11.75 0.513 0.344 25.9 2.80 7.65 16.4 3.9 10.4

BVC OCT/11/2013 4 12.03 0.937 0.628 44.2 4.73 7.73 8.2 1.9 12.6

BVC OCT/11/2013 5 11.97 0.902 0.604 48.7 5.22 7.82 17.9 4.2 10.9

BVC OCT/11/2013 EOR 12.24 0.897 0.601 55.8 5.95 7.91 15.4 3.8 11.7

BVC OCT/16/2013 SW 8.13 0.402 0.269 74.3 8.75 7.94 13.2 2.2 37.5

BVC OCT/16/2013 1 8.27 0.511 0.342 70.2 8.23 7.61 12.1 2.1 56.7

BVC OCT/16/2013 2 7.57 0.469 0.314 72.5 8.65 7.67 14.9 3.5 59.4

BVC OCT/16/2013 3 6.69 0.387 0.259 80.4 9.81 7.68 15.0 3.0 60.2

BVC OCT/16/2013 AT1 7.62 0.667 0.446 51.8 6.17 7.67 7.9 1.8 12.0

BVC OCT/16/2013 4 7.41 0.406 0.272 52.1 6.25 7.62 14.5 3.4 60.7

BVC OCT/16/2013 5 7.71 0.302 0.202 54.8 6.52 7.63 14.4 3.4 80.2

BVC OCT/16/2013 EOR 7.40 0.398 0.267 65.3 7.83 7.61 13.1 3.0 72.6

BVC OCT/24/2013 SW 7.43 0.370 0.248 75.1 9.00 7.99 15.0 3.5 46.2

BVC OCT/24/2013 1 7.57 0.502 0.336 70.6 8.42 7.52 13.3 3.1 75.4

BVC OCT/24/2013 2 7.13 0.378 0.253 84.5 10.21 7.71 15.4 3.6 62.2

BVC OCT/24/2013 3 6.91 0.363 0.243 73.5 8.93 7.67 15.1 3.6 64.7

BVC OCT/24/2013 AT1 7.55 0.662 0.444 55.6 6.64 7.63 8.1 2.0 9.5

BVC OCT/24/2013 4 7.21 0.346 0.232 53.7 6.48 7.66 14.4 3.4 66.6

BVC OCT/24/2013 5 7.60 0.312 0.209 56.8 6.77 7.65 14.5 3.4 81.5

BVC OCT/24/2013 EOR 7.23 0.441 0.295 70.8 8.52 7.61 12.8 3.1 76.5

BVC NOV/01/2013 SW 11.56 0.273 0.183 72.4 8.60 7.94 15.2 3.6 130.9

BVC NOV/01/2013 1 12.04 0.341 0.228 70.2 8.37 7.63 13.8 3.2 147.6

BVC NOV/01/2013 2 12.10 0.297 0.201 74.1 9.03 7.74 15.7 3.9 152.2

BVC NOV/01/2013 3 11.98 0.325 0.191 86.7 10.29 7.81 15.6 3.5 105.0

BVC NOV/01/2013 AT1 12.14 0.297 0.224 62.9 7.04 7.76 9.4 2.9 20.1

BVC NOV/01/2013 4 11.87 0.311 0.201 59.8 7.01 7.69 14.9 3.6 137.6

BVC NOV/01/2013 5 12.09 0.245 0.168 60.2 6.91 7.63 14.3 3.3 153.4

BVC NOV/01/2013 EOR 12.12 0.301 0.197 70.4 8.35 7.61 13.2 3.2 149.7

BVC NOV/06/2013 SW 9.99 0.657 0.472 66.5 7.46 7.84 12.3 2.9 65.1

BVC NOV/06/2013 1 9.80 0.373 0.242 68.9 7.79 7.89 13.1 3.2 32.9

BVC NOV/06/2013 2 8.93 0.379 0.246 72.1 8.30 7.92 12.8 3.1 33.6

BVC NOV/06/2013 3 8.90 0.411 0.267 85.5 9.90 7.87 12.0 2.9 31.2

BVC NOV/06/2013 AT1 8.40 0.912 0.592 56.1 6.47 7.66 6.1 1.5 2.7

BVC NOV/06/2013 4 8.91 0.402 0.261 49.6 5.70 7.91 11.6 2.8 30.1

BVC NOV/06/2013 5 8.81 0.396 0.257 60.8 7.00 8.04 12.3 2.9 34.2

BVC NOV/06/2013 EOR 8.12 0.505 0.328 68.3 8.04 8.09 11.5 2.7 28.6

BVC NOV/13/2013 SW 2.70 0.435 0.283 84.9 11.43 7.81 11.0 2.6 72.1

BVC NOV/13/2013 1 2.60 0.348 0.226 83.1 11.26 7.75 12.9 3.1 53.7

BVC NOV/13/2013 2 2.13 0.331 0.215 84.0 11.54 7.88 14.0 3.3 64.3

BVC NOV/13/2013 3 2.28 0.341 0.222 91.3 12.50 7.88 12.8 3.1 62.7

BVC NOV/13/2013 AT1 2.23 0.706 0.465 72.3 9.89 7.76 7.1 1.7 24.6

BVC NOV/13/2013 4 1.96 0.322 0.210 76.2 10.51 7.93 13.0 3.1 73.5

BVC NOV/13/2013 5 1.92 0.305 0.199 77.0 10.65 7.98 13.2 3.1 90.5

BVC NOV/13/2013 EOR 1.43 0.532 0.346 79.9 11.14 7.97 9.7 2.4 25.1

BVC NOV/20/2013 SW 3.21 0.452 0.294 76.5 10.20 7.95 11.0 2.6 65.9

BVC NOV/20/2013 1 3.31 0.393 0.255 80.5 10.72 8.01 13.7 3.3 51.8

BVC NOV/20/2013 2 2.82 0.395 0.256 79.1 10.70 8.12 14.0 3.4 67.5

BVC NOV/20/2013 3 2.93 0.416 0.270 89.0 11.99 8.13 14.3 3.4 76.1

BVC NOV/20/2013 AT1 2.95 0.911 0.591 69.9 9.38 8.02 6.5 1.6 12.8

BVC NOV/20/2013 4 2.78 0.370 0.240 72.8 9.81 8.35 14.0 3.3 85.5

BVC NOV/20/2013 5 2.67 0.382 0.247 77.9 10.52 8.33 14.1 3.4 113.2

BVC NOV/20/2013 EOR 2.57 0.582 0.378 80.2 10.88 8.41 10.3 2.5 42.8

BVC NOV/29/2013 SW N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 2 0.17 0.569 0.370 74.5 10.80 7.52 10.2 2.4 33.3

BVC NOV/29/2013 3 0.18 0.578 0.376 86.0 12.50 7.45 9.3 2.2 39.9

BVC NOV/29/2013 AT1 N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 5 0.23 0.534 0.347 34.5 5.00 7.52 13.9 3.3 80.0

BVC NOV/29/2013 EOR 0.15 0.773 0.503 59.4 8.60 7.93 7.4 1.8 8.7

Max AUG-NOV/2013 ALL 22.93 1.900 1.236 91.3 12.50 8.41 54.3 10.9 162.5

Min AUG-NOV/2013 ALL 0.15 0.245 0.168 10.0 0.87 7.39 3.9 1.0 2.7

Guideline AUG-NOV/2013 ALL N/A 0.200 - 1.000 ≤ 0.500 47.0 - 110.0 >4.0 - >8.0 6.5 - 8.5 2.5 - 8.0 N/A ≤ 50

Mean AUG-NOV/2013 ALL 12.4 0.761 0.497 61.0 6.79 7.85 13.1 3.1 42.7

Std. Dev. AUG-NOV/2013 ALL 6.5 0.372 0.236 18.9 2.67 0.20 5.8 1.2 39.4
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ANNUAL DATA “SITE MEANS” 

 

 

MONTHLY SPECTROPHOTOMETRY DATA 

 

Location Sampling Period Site Temp. (˚C) Sp. Cond. (mS/cm) TDS (g/L) D.O. (%) D.O. (mg/L) pH CHL (µg/L) CHL (RFU) Turbidity (NTU)

BVC AUG-NOV/2013 SW 11.9 0.889 0.585 57.2 6.57 7.90 16.1 3.6 66.3

BVC AUG-NOV/2013 1 13.2 0.746 0.489 72.1 7.74 7.83 14.5 3.4 56.9

BVC AUG-NOV/2013 2 11.6 0.647 0.424 71.5 8.08 7.91 12.0 2.9 55.4

BVC AUG-NOV/2013 3 12.4 0.706 0.460 79.2 8.80 7.89 11.5 2.7 45.1

BVC AUG-NOV/2013 AT1 12.8 0.911 0.599 38.7 4.39 7.71 11.9 2.9 11.0

BVC AUG-NOV/2013 4 12.7 0.707 0.463 47.7 5.33 7.84 11.2 2.7 36.8

BVC AUG-NOV/2013 5 12.4 0.664 0.435 55.4 6.14 7.83 15.8 3.8 44.8

BVC AUG-NOV/2013 EOR 12.3 0.843 0.534 64.9 7.20 7.89 12.4 3.0 31.0

Max AUG-NOV/2013 ALL 13.2 0.911 0.599 79.2 8.80 7.91 16.1 3.8 66.3

Min AUG-NOV/2013 ALL 11.6 0.647 0.424 38.7 4.39 7.71 11.2 2.7 11.0

Guideline AUG-NOV/2013 ALL N/A 0.200 - 1.000 AO 0.500 47.0 - 110.0 >4.00 - >8.00 6.5 - 8.5 2.5 - 8.0 N/A ≤ 50

Std. Dev. AUG-NOV/2013 ALL 0.50 0.10 0.07 13.63 1.47 0.07 1.97 0.43 17.32

Variance AUG-NOV/2013 ALL 0.21 0.01 0.00 162.4 1.89 0.00 3.40 0.16 262.5

SAMPLE INFO "SITE SPECIFIC" MEAN SONDE DATA FOR AUG-DEC 2013   

FOFEC WATER QUALITY DATA - BEAVER CREEK, FORT ERIE, ONTARIO

* IMPORTANT NOTE:   High concentrations of  dissolved oxygen in surface water are (for most aquatic life) more desireable than low concentrations. Therefore, 
for the purposes of this parameter, the "MAX" values are not indicitave of adverse water quality.  Additionally for pH, the "MIN" values are indicative of higher 

acidity, which in most instances is NOT desireable. To summarize, "MAX/MIN" values are not always indicitive of good or poor water quality for all parameters.

Exceeds Governmental Guideline               AO = Aesthetic Objective

Location Date (mth/dd/yyyy) Site Ammonia"UI"(mg/L) Iron (mg/L) Nitrate (mg/L) Nitrite (mg/L) Phosphate (mg/L) Potassium (mg/L) Sulphate (mg/L)

BVC AUG/20/2013 SW 0.400 0.000 1.00 0.269 0.00 3.65 35.5

BVC AUG/20/2013 1 0.257 0.280 0.00 0.004 0.00 0.00 38.0

BVC AUG/20/2013 2 0.061 1.535 1.56 0.294 0.48 4.25 39.5

BVC AUG/20/2013 3 0.000 0.000 0.00 0.000 0.09 5.90 71.0

BVC AUG/20/2013 AT1 0.068 3.900 1.10 0.495 0.65 0.24 40.5

BVC AUG/20/2013 4 0.006 1.790 0.00 0.107 0.33 0.00 50.5

BVC AUG/20/2013 5 0.031 3.490 0.00 0.563 0.36 0.50 60.5

BVC AUG/20/2013 EOR 0.023 1.900 0.41 0.545 0.00 3.25 125.0

BVC SEP/25/2013 SW 0.021 0.180 0.53 0.282 0.00 2.35 25.5

BVC SEP/25/2013 1 0.014 0.650 0.00 0.019 0.00 0.00 28.0

BVC SEP/25/2013 2 0.032 0.310 0.78 0.180 0.31 3.81 29.5

BVC SEP/25/2013 3 0.003 0.535 0.00 0.116 0.04 5.10 63.0

BVC SEP/25/2013 AT1 0.013 5.940 0.55 0.265 0.48 2.70 153.0

BVC SEP/25/2013 4 0.028 1.750 0.70 2.013 0.29 2.40 51.0

BVC SEP/25/2013 5 0.029 2.390 0.56 1.959 0.26 2.40 55.5

BVC SEP/25/2013 EOR 0.021 1.050 0.21 0.296 0.23 2.05 135.5

BVC OCT/18/2013 SW N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 1 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 2 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 3 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 AT1 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 4 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 5 N/A N/A N/A N/A N/A N/A N/A

BVC OCT/18/2013 EOR N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 SW 0.001 1.260 0.01 0.001 0.23 3.15 10.0

BVC NOV/29/2013 1 0.002 1.345 0.00 0.011 0.22 2.85 22.5

BVC NOV/29/2013 2 0.001 1.340 0.00 0.272 0.17 2.50 31.0

BVC NOV/29/2013 3 0.000 0.925 0.00 0.020 0.19 3.30 38.5

BVC NOV/29/2013 AT1 0.002 1.250 0.00 0.045 0.24 5.50 153.0

BVC NOV/29/2013 4 N/A N/A N/A N/A N/A N/A N/A

BVC NOV/29/2013 5 0.000 1.415 0.00 0.023 0.25 3.20 59.5

BVC NOV/29/2013 EOR 0.005 0.690 0.00 0.013 0.16 7.00 122.0

Max AUG-NOV/2013 ALL 0.400 5.940 1.56 2.013 0.65 7.00 153.0

Min AUG-NOV/2013 ALL 0.000 0.000 0.00 0.000 0.00 0.00 10.0

Guidelines AUG-NOV/2013 ALL ≤ 0.020    AO ≤ 0.300        ≤ 13.0        ≤ 0.650 < 0.10              ≤ 10.0  AO ≤ 500

Mean AUG-NOV/2013 ALL 0.044 1.475 0.321 0.339 0.21 2.87 62.5

Std. Deviation AUG-NOV/2013 ALL 0.094 1.393 0.45 0.549 0.17 1.92 43.4

FOFEC WATER QUALITY DATA - BEAVER CREEK, FORT ERIE, ONTARIO

SAMPLE INFO RESULTS OF SPECTROPHOTOMETRIC ANALYSIS FOR AUG-DEC 2013

Exceeds Governmental Guideline     AO = Aesthetic Objective       "UI" = Un-ionized    
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ANNUAL COMPARATIVE DATA (2012-2013) 

1. Temperature: 

MEAN SURFACE WATER TEMPERATURES – BEAVER CREEK 

PERIOD YEAR MEAN TEMPERATURE (°C) 

AUG-NOV 2012 12.6 

AUG-NOV 2013 12.4 

 

2. Specific Conductance: 

MEAN SPECIFIC CONDUCTANCE – BEAVER CREEK 

PERIOD YEAR MEAN SP. COND. (mS/cm) 

AUG-NOV 2012 1.509 

AUG-NOV 2013 0.761 

 

3. Total Dissolved Solids: 

MEAN TDS – BEAVER CREEK 

PERIOD YEAR MEAN TDS (g/L) 

AUG-NOV 2012 0.976 

AUG-NOV 2013 0.497 

 

4. Dissolved Oxygen:                                                    NOTE:  Lower DO = detrimental to the sustenance of aquatic life 

MEAN DISSOLVED OXYGEN – BEAVER CREEK 

PERIOD YEAR MEAN DO (mg/L) 

AUG-NOV 2012 6.58 

AUG-NOV 2013 6.79 

 

5. pH:                                                               NOTE:  pH < 6.5 = acidic / pH > 8.5 = alkaline              

MEAN pH – BEAVER CREEK 

PERIOD YEAR MEAN pH 

AUG-NOV 2012 7.62 

AUG-NOV 2013 7.85 

 

6. Chlorophyll: 

MEAN CHLOROPHYLL – BEAVER CREEK 

PERIOD YEAR MEAN CHL. (µg/L) 

AUG-NOV 2012 11.3 

AUG-NOV 2013 13.1 

 

  Turbidity: 

MEAN TURBIDITY – BEAVER CREEK 

PERIOD YEAR MEAN TURBIDITY (RFU) 

AUG-NOV 2012 41.9 

AUG-NOV 2013 42.7 
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8. Ammonia “unionized”: 

MEAN AMMONIA CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN AMMONIA (mg/L) 

AUG-NOV 2012 0.023 

AUG-NOV 2013 0.044 

 

9. Iron: 

MEAN IRON CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN IRON (mg/L) 

AUG-NOV 2012 0.524 

AUG-NOV 2013 1.475 

 

10. Nitrate: 

MEAN NITRATE CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN NITRATE (mg/L) 

AUG-NOV 2012 4.30 

AUG-NOV 2013 0.321 

 

11. Nitrite: 

MEAN NITRITE CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN NITRITE (mg/L) 

AUG-NOV 2012 0.350 

AUG-NOV 2013 0.339 

 

12. Phosphate: 

MEAN PHOSHPATE CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN PHOSPHATE (mg/L) 

AUG-NOV 2012 0.20 

AUG-NOV 2013 0.21 

 

13. Potassium: 

MEAN POTASSIUM CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN POTASSIUM (mg/L) 

AUG-NOV 2012 4.90 

AUG-NOV 2013 2.87 

 

14. Sulphate: 

MEAN SULPHATE CONCENTRATIONS – BEAVER CREEK 

PERIOD YEAR MEAN SULPHATE (mg/L) 

AUG-NOV 2012 120.4 

AUG-NOV 2013 62.5 
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