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1 INTRODUCTION 
Matrix Solutions Inc. has been retained by the Upper Credit Trout Club (UCTC) to prepare a pond study 
report for a managed offline trout pond located at 1875 Beechgrove Sideroad in Alton, Ontario (Figure 1). 

1.1 Background and Context 
The pond is an elongated dog-leg shaped system that is stocked with sport fish. The pond is offline, with 
no surface water inputs aside from overland flow generated through runoff from adjacent manicured 
lawn. The pond features numerous fishing amenities including permanent docks, benches/seating areas, 
and a central stone bridge that bisects the system at the approximate midpoint. Groundwater is 
periodically pumped into the pond, with the pump outlet present on the eastern pond. 

Through personal communication with members of the UCTC, it was noted that this system was originally 
two isolated ponds which were joined by excavating the land between them. Though the water within the 
ponds was originally reported as being clear, the excavation and subsequent joining of the two ponds 
appears to have resulted in a persistent turbidity within the water column. This turbidity varies seasonally, 
with members reporting that it typically worsens during the late summer. Although there is no evidence 
that the levels of turbidity within the pond have any adverse effect on stocked fish or other aquatic life 
within the system, it is a concern of the UCTC and the initiation of this 2021 pond study. 

1.2 2021 Pond Study Purpose and Scope 
The purpose and scope of the 2021 Pond Study is to complete a background assessment and analyze field 
observations and water/sediment sampling laboratory results to identify any areas of concern within the 
pond as well as identify any future monitoring and management strategies for the UCTC to employ to gain 
a deeper understanding of the pond system and enhancing its overall function. The findings, analysis, and 
discussion on monitoring and management strategies are summarized in this 2021 Pond Study report. 

2 STUDY APPROACH AND METHODOLOGY 
To execute the pond study, Matrix conducted the following: 

• background review and site visit to provide site context for the pond (Section 3) 

• reviewed existing water quality data (Section 4) from a 2003 pond study (Appendix A) and sampling 
that UCTC conducted in 2021 (Appendix B) 

• analyzed the results (Section 5) 

• identified monitoring or management strategies (Section 6) for UCTC to employ in the future 
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2.1 Background Review 
Table 1 summarizes the information sources that were reviewed for records related to the physiography 
and hydrology of the pond and surrounding landscape to provide site context. 

TABLE 1 Background Data Sources Reviewed 

Name Type Description 
Lands Information 
Ontario (LIO) Geospatial 
Data (MNRF 2021a) 

Online Database LIO data is maintained by the Ministry of Natural Resources 
and Forestry (MNRF) and provides key provincial geospatial 
data for Ontario. Shapefiles obtained from the LIO open 
datasets were used to analyze the hydrologic, geologic, and 
physiographic nature of the pond and surrounding landscape 
within the local and regional scale.  

Ontario Flow 
Assessment Tool (OFAT; 
MNRF 2021b) 

Online Database The OFAT is a remote-sensing database that calculates 
watershed-scale hydrologic characteristics.  

The Physiography of 
Southern Ontario – Third 
Edition (Chapman and 
Putnam 1984) 

Text The Physiography of Southern Ontario is the quintessential 
source for regional-scale information on the bedrock, glacial 
geology, and surface features of Southern Ontario. 

Peel Regional Official 
Plan (Region of 
Peel 2018) 

Online Text The Peel Regional Official Plan is the primary regional-scale 
planning document for the municipalities within Peel Region, 
including the Town of Caledon. 

Town of Caledon Official 
Plan (Town of 
Caledon 2018) 

Online Text The Town of Caledon Official Plan is the primary 
municipal-scale planning document for the Town of Caledon, 
including Alton Village. 

In addition to these sources, UCTC provided analytical results are available for the pond. A small pond 
quality study was completed in partnership with the University of Guelph in 2003 (Appendix A). 
In addition, UCTC members have completed sediment and water quality testing through sampling and 
laboratory analysis (Appendix B). 

2.2 Field Visit 
Matrix conducted one site visit to the UCTC pond on Monday, June 28, 2021, focusing on ground-truthing 
and general observations of the pond and surrounding lands. During the visit Matrix also took notes 
regarding vegetation cover, emergent species density, and sediment observations within the pond as well 
as along the shoreline. 

2.3 2021 Sampling Efforts 
Members of the UCTC conducted both at-depth water samples and sediment samples at the northwestern 
and southeastern portions of the pond. These samples were collected on August 27, 2021. Water samples 
within the water column were collected with a Van Dorn-style weighted sampler, while sediment samples 
were collected using an Ekman dredge. 
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Water samples were collected at each location near the bottom, middle, and surface of the water column, 
and sediment samples were taken from the same approximate locations. Sample locations are depicted 
in Figure 1 and sample depths are summarized in Table 1. 

TABLE 2 2021 Sampling Location Depth Details 

Water Sample Location Code Depth 
 (m) 

Southeast pond surface UCTC – SS 0.10 
Southeast pond middle UCTC – SM 1.35 
Southeast pond bottom UCTC – SB 2.70 
Northwest pond surface UCTC – NS 0.10 
Northwest pond middle UCTC – NM 1.50 
Northwest pond bottom UCTC - NB 3.00 

3 SITE CONTEXT 
The UCTC pond is located within the headwaters of the Credit River watershed near Orangeville Ontario. 
It is immediately north of a section of the Credit River; in some areas the pond and river are no more than 
25 m apart. The pond itself is a dog-legged elongated water body approximately 1.1 ha in area. To the 
immediate north and east, the pond is surrounded by manicured lawn with a residential dwelling and the 
UCTC main club building (Figure 1). Further to the east, north, and west the landscape is dominated by 
coniferous plantation. South of the pond lies the Credit River and associated riparian corridor. Portions of 
this corridor, including wooded areas immediately adjacent to the UCTC grounds, are recognized as part 
of the Credit River at Alton Provincially Significant Wetland Complex (PSW). This complex includes large 
sections of White Cedar swamp. 

3.1 Ecology 
Shoreline vegetation is variable. In some areas manicured lawn extends to the edge of the water, while 
other areas feature more robust shoreline vegetation consisting of common upland/moist meadow 
species (Reed Canary Grass – Phalaris arundinacea; Smooth Brome - Bromus inermis; Timothy – Phleum 
pratense; Canada Goldenrod – Solidago canadensis; Tufted Vetch – Vicia cracca; Ox-eye Daisy – 
Leucanthemum vulgare; Coltsfoot – Tussilago farfara; Common Plantain – Plantago major; Dandelion – 
Taraxacum officinale; Canada Thistle – Cirsium arvense; Wild Carrot Daucus carota; Bird’s-foot Trefoil – 
Lotus corniculatus). There are limited areas of near-shore emergent vegetation which form shallow marsh 
pockets, predominantly in the form of Narrow-leaf Cattail (Typha angustifolia) and Common Cattail 
(Typha latifolia), with Softstem Bulrush (Schoenoplectus tabernaemontani) noted as uncommonly present 
as well. Woody vegetation is sporadically present along the shore and includes young Eastern White Cedar 
(Thuja occidentalis), young White Spruce (Picea glauca), Manitoba Maple (Acer negundo), Purple 
Smokebush (Cotinus coggygria), and Riverbank Grape (Vitis riparia). 
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Aquatic species present at the pond were identified through personal communication with UCTC. It was 
noted that the pond is stocked with sport fish (predominantly Rainbow Trout [Oncorhynchus mykiss] with 
lesser presence of Brown Trout [Salmo trutta] and Brook Trout [Salvelinus fontinalis]). Smaller minnow 
species like Creek Chub (Semotilus atromaculatus) and White Sucker (Catostomus commersonii) are also 
present. An invertebrate population is also reported as being seasonally present, consisting of crayfish 
species and benthics (non-biting midges and mayflies).  

The fish population is maintained through restocking of fish, automated feeding, aeration fountains, and 
groundwater pumping. The pumped groundwater both acts to maintain the water level within the pond 
and reduce water temperature during the warm summer months. 

There was no conspicuous evidence of floating macrophytes, extensive algal growth, adverse water 
quality (pond scum or froth, near-shore staining), or other signs that may indicate potential hazard to fish 
health during the site visit conducted by Matrix. 

3.2 Physiography 
The landscape to the north, east, and west of the UCTC pond is gently rolling and sloping generally south 
toward the Credit River Valley corridor. From the northern conifer plantation to the edge of the Credit 
River to the south there is an elevation change of approximately 5 m. As a result, it is anticipated that the 
water surface of the pond is situated approximately 2 to 3 m above the adjacent Credit River. 

The regional physiography of the landscape is strongly influenced by the Port Huron moraine system. 
The lands around Georgetown are bordered to the east and west by two large moraines (the Gibralter 
Moraine and the Singhampton Moraine, respectively). Between these features the landscape is broadly 
defined by drumlinized till plains and a massive spillway network that originates near Violet Hill and 
sprawls southward. Spillways are dominating meltwater drainage channels from retreating glaciers. 
They consist of broad valley slopes formed over ten thousand years ago. Though the landscape is heavily 
modified today, evidence of this spillway system remains through sloping valley landscapes and remnant 
cedar swamps. The UCTC lands and pond are within this Violet Hill spillway network, and the adjacent 
White Cedar swamp of the Credit River at Alton PSW (Chapman and Putnam 1984, MNRF 2021a). 

Spillways influence the surface and subsurface physiography of a local area due to glaciofluvial sorting 
and deposition. Underlying substrate will typically involve a parent material of subangular gravel that is 
poorly sorted. However, spillways can also create inclusions of finer materials (silts and clays) which form 
when these ancient waters experience a drop in velocity, either due to temporary damming, pooling, or 
other similar processes (Chapman and Putnam 1984). 

Bedrock geology within the spillway is dominated by the Clinton-Cataract Middle/Lower Silurian 
Formation, which is generally characterized as a mix of shales and crystalline rocky deposits (Chapman 
and Putnam 1984). 
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3.3 Hydrogeology 
The UCTC lands are overtop of the AFA2-Caledon-Grand River Outwash unconfined shallow aquifer (depth 
to groundwater is 0 to 2.78 m and extends beyond 12.85 m below ground surface). Below this shallow 
aquifer is Lower Erie Phase aquitard and below that, the AFB3-Lower Erie Phase confined aquifer (MNRF 
2021a). 

The UCTC lands are located within the “5-year Wellhead Protection Area”, and as such must adhere to the 
limitations and restrictions as laid out in the Town of Caledon Official Plan (Town of Caledon 2018). 

4 SAMPLING REULTS  
Two efforts to characterize the water quality in the pond have been completed since 2003. 

4.1 2003 Water Quality Sampling Results 
Water quality sampling was conducted in 2003. There is no record of methodology, so it is assumed that 
a water sample was completed through surface sampling using standards as accepted at the time by 
Maxxam Analytical Laboratories and the University of Guelph, who respectively completed the chemical 
and microbiological analyses (Appendix A). It is also unknown where the sample was taken from within 
the pond. 

The chemical analysis included testing for total alkalinity, dissolved nitrate (NO3) and nitrite (NO2), 
dissolved phosphate (orthophosphate - PO4

-3), hardness, total pH, and volatile solids. None of these values 
were above quality control (QC) standards (Appendix A). Alkalinity in water is a measure of the buffering 
capacity and is directly related to hardness. Alkalinity is the ability of minerals within the water to accept 
hydrogen and therefore resist acidification. The value is presented as an equivalent of calcium carbonate 
(CaCO3), though a combination of chemical compounds contributes to this effect. Hardness is the 
concentration of magnesium and calcium compounds in water, though it is again presented as an 
equivalent of calcium carbonate. Alkalinity of 173 mg/L is moderately high for natural waters, and a 
hardness of 215 mg/L is considered to be very hard (Fifield and Haines 2000). It is therefore not surprising 
that these waters are slightly basic (pH = 7.69). Overall, the buffering capacity of the system at the time 
of analysis was robust. 

Concentrations of nitrate and nitrite were both below reportable detection limits (RDL; 0.1 mg/L), and 
dissolved phosphate was found to be just above detection limit (0.4 mg/L; Appendix A). These values 
indicate that the surface water at UCTC was relatively nutrient poor in 2003. 

A small summary was also completed by the University of Guelph microbiology department. The report 
indicated a high proportion of suspended diatoms or desmids, which are also known as yellow-green 
algae. The report also proposed that an algal bloom was occurring at the time of sampling. This would 
potentially explain the very low concentrations of inorganic nitrogen and phosphorus nutrients as 
identified during the chemical water quality analysis. 
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4.2 2021 Water and Sediment Sampling Results 
Members of the UCTC conducted water and sediment sampling during the late summer 2021 
(Appendix B). Samples were taken at approximately the deepest points of the northwestern and 
southeastern pond sections, respectively. The deepest point locations were approximated from old 
bathymetry mapping owned by the club. Water samples were collected at each location near the bottom, 
middle, and surface of the water column, and sediment samples were taken from the bottom at same 
approximate locations (Figure 1). 

Water sample analyses included the quantification of Biological Oxygen Demand (BOD), total nitrogen as 
ammonia (NH3+), nitrate, and nitrite, Total Kjeldahl Nitrogen (TKN), orthophosphate, total phosphorus, 
low-level total suspended solids (TSS), and turbidity. Sediment samples were tested for moisture content, 
nitrogen as ammonia, and TKN. 

All individual species of nitrogen (ammonia, nitrate, nitrite) were below RDL (respectively 0.050 mg/L, 
0.10 mg/L, 0.010 mg/L). TKN was observed at detectable limits within all samples. The southeastern pond 
results indicate 0.20 to 0.21 mg/L within the water column, while the northwestern pond identified more 
variation within the water column (0.25, 0.19, 0.33 mg/L from surface, middle, and bottom samples). 

Orthophosphate was below RDL for all samples, though total phosphorus was identified in detectable 
amounts. The southeastern pond generally had highest concentration of phosphorus at the surface 
(0.10 mg/L), while the northwestern pond presented the highest concentration at the bottom 
(0.074 mg/L). 

Turbidity is measured within laboratory settings by aiming a focused light source at a sample and 
measuring the scatter that occurs as light photons interact with suspended particles. Pond samples ranged 
between 3 to 4 nephelometric turbidity units (NTU) for both sides of the pond except at the bottom 
samples, which were approximately 2 to 3 times more turbid than the mid-column and surface samples. 
A similar trend was noted for total suspended solids, which ranged from 10 to 12 mg/L within the water 
column and 23 to 27 mg/L at bottom samples.  

BOD was consistently found to be 2 mg/L for all mid-column and surface samples but was higher for both 
bottom samples (3 mg/L for the southeastern pond, 5 mg/L for the northwestern pond). 

Sediment sample test results indicate high variability between ammonia within the substrate. 
The northwestern pond sediment contains between 52 to 63 ug/g, while the southeastern pond sediment 
did not contain ammonia at concentrations exceeding the RDL (20 ug/g). TKN in the substrate was 
identified in sediment from both sample sites, though it was higher at the northwestern side (3,460 ug/g) 
than the southeastern side (2,470 ug/g). 
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5 ANALYSIS 
Sample results from 2003 and 2021 indicate that this system is poor in bioavailable nitrogen within the 
water column (due to low to non-detectable concentrations of inorganic nitrate, nitrite, and ammonia). 
Ammonia concentrations being below RDL is an important observation because TKN was detectable at 
between 0.19 to 0.33 mg/L. TKN is a measure of total organic nitrogenous compounds and ammonia and 
is therefore an indicator of organic matter content within samples. From this it can be inferred that most 
of the nitrogen within the system is in the form of organic nitrogenous compounds (amino acids/proteins, 
urea, living or dead organisms/plant material). TKN concentrations between 0.1 and 0.5 mg/L are 
considered to be within the normal range of surface waters that are not influenced by excessive organic 
inputs (McNeely et al. 1984). 

Sediment ammonia was reported to be between 52 to 63 ug/g at the northwestern end of the pond, and 
not detected at the southeastern end of the pond. TKN was reported to be between 2,470 to 3,460 ug/g. 
This indicates that, like the overlying water column, most of the nitrogen within the sediment is in the 
form of complex organic molecules as opposed to ammonia. TKN within the sediment at the pond is above 
the Lowest Effect Level (LEL) and below the Severe Effect Level (SEL) for sediment TKN concentration 
(respectively, 550 ug/g and 4,800 ug/g) as defined in the provincial sediment quality guidelines for metals 
and nutrients (MOE 2008). At the concentrations observed at the pond, contamination is such that can be 
tolerated by most sediment-dwelling and benthic organisms. These values for TKN indicate that the pond 
sediment is marginally polluted. 

Though orthophosphate was not detected at levels exceeding RDL, total phosphorus was measured within 
the water column between 0.036 and 0.100 mg/L (36 to 100 ug/L). According to the interim Provincial 
Water Quality Objectives (PWQO) for Ontario, this system is considered to be enriched in excess 
phosphorus (MOEE 1999): 

• To avoid nuisance concentrations of algae in lakes, average total phosphorus concentrations for the 
ice-free period should not exceed 20 ug/L. 

• A high level of protection against aesthetic deterioration will be provided by a total phosphorus 
concentration for the ice-free period of 10 ug/L or less. This should apply to all lakes naturally below 
this value. 

• Excessive plant growth in rivers and streams should be eliminated at a total phosphorus concentration 
below 30 ug/L. 

Phosphorus is typically considered to be a growth-limiting nutrient in natural systems. Elevated 
concentrations of phosphorus and phosphoric compounds in natural systems are commonly attributed to 
increased algal growth and increased potential for algal blooms. It is possible that increased algal growth 
resulting from elevated phosphorus is also the cause of lower observed inorganic nitrogen (nitrate and 
nitrite) concentrations within the system (Ding et al. 2018). 
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Turbidity and TSS were highest at the bottom samples. This may be due to incidental striking of the local 
sediment with testing equipment but may also occur due to agitation by benthic organisms or fish. 
Generally, even the most turbid samples (11 NTU) are relatively clear. The mid-column and surface 
samples ranged from 3 to 4 NTU. Ontario does not have a PWQO for suspended sediment in support of 
aquatic life and the World Health Organization (WHO) recommends that turbidity for drinking water 
should be less than 5 NTU (WHO n.d.) and for recreation Health Canada recommends 50 NTU (Health 
Canada 2012). 

BOD is an important water quality parameter as it describes the demand of oxygen represented by organic 
molecules and compounds within the water. Nitrogenous compounds, decaying plant matter, and other 
complex organic molecules are used by microorganisms as a component of cellular respiration. 
The digestion of these molecules and compounds also requires oxygen, which microorganisms also take 
from the water column. In severely polluted water bodies and systems with an extreme excess of organic 
compounds, this microbial respiration can occur at such an accelerated rate that it depletes most 
dissolved oxygen from the water column. This results in an anoxic environment which can have 
catastrophic consequences for fish. 

BOD varies greatly from system to system, and no generally accepted quality guideline exists in Ontario. 
McNeely et al. (1984) considers natural systems with BOD less than 4 mg/L to be reasonably clean, while 
systems with a BOD greater than 10 mg/L are considered polluted. Within all of the water column samples 
BOD was consistently at the RDL of 2 mg/L. Increased BOD was noted within the bottom samples, though 
this was likely due to a higher proportion of suspended sediment in these samples. Sediment has been 
noted within this system as being relatively high in TKN and, by extension, organic nitrogenous 
compounds. The higher BOD was noted within the northwest bottom sample, which also contained the 
sediment with the higher TKN concentration. 

5.1 Temporal Trends 
Comparisons can be made between inorganic nitrogen concentration from the 2003 and 2021 testing. 
In both 2003 and 2021, nitrite and nitrate were found to be below RDL. In the 2003 analyses, RDL for each 
compound was 0.1, while the 2021 analyses reported an RDL of nitrate at 0.1 and nitrite at 0.01. Though 
it cannot be determined if nitrate concentrations within the pond were at levels between 0.1 and 0.01 in 
the 2003 samples, the implications remain the same. The pond system appears to have remained 
consistently low in inorganic nitrogen over the years, at least during the summer months. 

Additionally, the pond has remained consistently turbid over the past 18 or more years. As such, 
observations from the 2003 are likely still valid. It is possible that the predominant species observed in 
2003 remain a significant contribution to the microphytic flora within the water column: diatoms or 
desmids or yellow-green algae. 
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5.2 Turbidity 
One of the primary drivers of the 2021 Pond Study was to assess the root cause of increased turbidity in 
the pond. UCTC correspondence indicates that the water is consistently turbid throughout the year, 
though this is often exacerbated in the late summer months. The laboratory results strongly indicate that 
organic nitrogen is by far the dominant form of nitrogen in the system. It is inferred that the high levels 
of organic nitrogen are an indication of high levels of microphytes within the water column (algae, 
cyanobacteria). This conclusion appears to be in line with the findings from the 2003 study. 

Microphytic growth is governed by three main parameters: water temperature, light, and nutrients. This is 
a shallow system and therefore susceptible to rapid warming due to high ambient temperatures during 
the late summer months. Water temperature is an important component of microbial metabolism as 
different species have different optimal temperature ranges for growth and replication (Dale et al. 2006). 
It may be that a certain species or grouping of species is responsible for increased turbidity when water 
temperatures are higher due to more favourable thermal conditions, whereas these species are not as 
prevalent when water temperatures are cooler. Conversely, it is also possible that high-turbidity events 
correlate to an unintentional or undetected temporary influx of nutrients to the system. 

6 NEXT STEPS 
Overall, the test results indicate this system is in moderate health. The most pressing results indicate that 
potential issues are the high concentration of total phosphorus within the water column and the elevated 
concentration of TKN (i.e., organic nitrogenous compounds) within the sediment. The high concentration 
of total phosphorus indicates potential enrichment, though there are surface waters that are naturally 
high in phosphorus. Similarly, the elevated concentration of TKN within the sediment indicates a high 
quantity of organic matter is settling and accumulating at the sediment layer. 

6.1 Routine Monitoring 
Routine monitoring is essential for a healthy fish pond. There are several monitoring initiatives that can 
be initiated by the club and carried out by interested club members. 

6.1.1 Qualitative Observations 

Turbidity issues tend to be most prevalent during the summer. The club should keep detailed observations 
of temperature flux, heat wave occurrences, extreme rainfall events resulting in significant overland 
contribution to the pond, chemical/fertilizer use on the adjacent ground, and lawn maintenance schedules 
during the warmest parts of the year. There should also be a detailed record of periods where turbidity is 
abnormally high. This should include the date at which the turbidity increase was noted and the date at 
which is appears to subside. 
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Turbidity observations can be qualitative or quantitative. Quantitative observations can be achieved 
through use of a Secchi Disk (See Section 6.1.4). These observations should be recorded in weekly or 
biweekly agendas and catalogued for future reference. 

6.1.2 Water Level 

A staff gauge installed at a fixed point within the pond is a useful tool for identifying fluctuations in water 
level, especially for an isolated pond with no direct surface inputs. A gauge can be purchased at many 
sporting good stores and online outlets. It should be installed perpendicular to the water surface in a 
relatively calm portion of the pond at a stable point that is easily visible from the shore. Orientation should 
be confirmed through use of a hand level. Potential mounting locations include the side of a fixed dock or 
other sturdy fixture within the water column. Installation should be referenced to a standard benchmark 
so that measurements can be related to metres above sea level (m asl), but in absence of that even relative 
measurements over time can also be a useful metric to document. 

6.1.3 Temperature and Light 

The club has recently purchased pendent temperature and light loggers for persistent monitoring of these 
parameters on the northwestern and southeastern sides of the lake. These loggers should continue to be 
utilized and the data downloaded routinely (as frequently as biweekly during summer months, or longer 
periods during spring, fall, and winter). Data should be downloaded a minimum of 4 times per year. 
The metrics from these loggers can be used to monitor fluctuations in temperature over time throughout 
the year and then from year to year. The pond is a relatively shallow system, so it will be useful to refer 
to average water temperature during the warmest parts of the year. If the system is too warm, it can 
directly impact fish populations through both overheating and through reduced concentrations of 
dissolved oxygen. 

The light data should be referred from year to year to determine when turbidity is highest and lowest. 
Personal communication with UCTC members indicates that typically water clarity is most impacted 
during the late summer months. Persistent monitoring of light data will allow the club to determine 
whether decreased clarity occurs at the same time every year at the same intensity. It should also be 
determined whether increased turbidity positively correlates with increased water temperature. 
Increased water temperatures can increase the metabolic rate of microbes and algae and temporarily 
change the overall composition of the microbiological profile in the water column, so there may be a 
connection between these two parameters. 

6.1.4 Turbidity 

The light measurements from pendent loggers employed in the pond will directly correlate with turbidity 
levels in the water column and should be considered the primary means by which turbidity is assessed 
over time. An inexpensive and easy way to supplement observations of changes in turbidity is through use 
of a Secchi Disk. A Secchi Disk is a flat circular object, 20 cm in diameter, with alternating black and white 
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quadrants that is lowered into the water. Attach the Secchi Disk a long rope/cord. It is recommended that 
the cord be marked with permanent marker in 0.5 to 0.25 m increments to record depths easily. 
Instructions for the fabrication of a Secchi Disk from Saint Mary’s University at Michigan is included in 
Appendix C. 

To use the Secchi Disk, the following steps are below: 

1. Slowly lower the Secchi Disk into the water on the shady side of the boat/dock, until it is no longer 
visible. Record this depth. 

2. Slowly raise the disk until it just becomes visible once again. Record this depth. 

3. Average the depths form the steps above to get the Secchi depth.  

When the disk can no longer be seen by the observer, the depth is recorded. This is typically done in 
duplicate or triplicate to get an average depth. 

This is an easy way by which to regularly measure transparency of the water over time and can be useful 
in assessing fluctuations in water quality during acute turbidity events. 

6.1.5 Bathymetry 

Bathymetric mapping of the pond should be updated. The existing mapping is relatively old and it was 
determined during the field visit by Matrix that depths have changed over time. 

Bathymetric mapping can be carried out in several ways. The simplest method is to divide the pond into 
a grid delineated with ropes or on an airphoto. At regular intervals along each grid line, a weighted 
transect tape is lowered to the bottom and a measurement is recorded. Each measurement should be 
completed in duplicate or triplicate and averaged to ensure accuracy. This can be aided with a GPS device 
to record location at each interval. 

A more technical method of mapping the bathymetric character of the pond would be through the use of 
an echo-sounder combined with a GPS receiver. An echo-sounder such as the CEEPULSE (E-I34-CEEPULSE) 
accurately measures the depth to sediment using a single beam soundwave. This method can be carried 
out on any recreational craft. Echo sounding device can be rented from a number of scientific rental 
companies, including Hoskins Scientific Ltd. Matrix is able to assist with these sampling efforts if required. 

6.1.6 Physicochemical Parameters 

In addition to temperature and light, the UCTC should consider persistent monitoring of dissolved oxygen 
(DO) within the pond. DO is critical for a healthy fish population, and there are two indications from test 
results that indicate potential risk for reduced oxygen in the pond (elevated total phosphorus within the 
water column and organic nitrogen within the sediment). 
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Onset HOBO U26-001 loggers are compatible with the base station owned by the club to interface with 
the pendant loggers purchased earlier in 2021. One logger approximately half to two thirds down the 
water column at the deepest spot of either end of the pond can be employed to begin developing a 
baseline for monitoring DO. The UCTC can consider acquiring these loggers over time. Oxygen sensors are 
typically sensitive to calibration and deployment. Club members who use or deploy these devices should 
first be trained and emphasis should be placed on proper calibration. 

From the sample results, no additional routine monitoring of physicochemical parameters within the pond 
are recommended. However, replication of the 2021 sampling efforts over time should be considered in 
subsequent years to monitor nutrient load (nitrates, nitrites, TKN), alkalinity, and pH within the pond. 

6.2 Pond Management 
From the results obtained through sampling efforts in 2021, Matrix is able to provide a few 
recommendations on pond management. No active management of the turbidity in the pond is 
recommended at this time. It may be possible to clear the pond waters through the use of flocculant 
chemicals, but there are several issues with this strategy. First, there is no indication that the elevated 
turbidity within the system is adversely impacting fish health, while flocculant agents themselves may 
result in unintentional impacts to the fish in the pond. Second, if the turbidity is predominantly biological 
in origin, removal or management of turbidity through chemical intervention will likely only result in 
temporary reduction of turbidity levels in the pond. 

That being said, there are a number of recommendations that are suggested to maintain and potentially 
enhance the health and resilience of the pond. 

As phosphorus concentration within the water quality is already elevated, it is important to minimize 
additional input of phosphorus and phosphoric compounds to the water column. This includes fertilizers 
and organic waste such as manure. Fertilizers can be carried by overland sheet flow and introduced to the 
water column, potentially exacerbating phosphorus levels within the pond. 

Related to sheet flow, near-shore and emergent aquatic vegetation is important for a healthy aquatic 
ecosystem. The club should consider minimizing lawn maintenance that extends to the edge of the pond. 
A strip of mature vegetation adjacent to the pond will intercept nutrients, dust, and fine sediment that 
may be carried overland through runoff. 

Additionally, conserve emergent vegetation that is present within the pond (cattails and bulrushes). 
Vegetation that grows within standing water serves a variety of important functions. They stabilize the 
sediment on she shoreline, provide habitat for more diverse aquatic life, and intercept/utilize excess 
nutrients that may be within the sediment and the water column. Limit disturbance to areas of emergent 
aquatic vegetation where present to potentially encourage additional cover of these beneficial species. 
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The relatively high concentration of TKN within the sediment indicates a high rate of accumulation of 
organic nitrogen in the sediment layer. This may be a result of overfeeding or accumulation of dead algae 
on the bottom of the pond. This accumulation of food and organic compost at the bottom of the pond 
may be increasing the algae/turbidity issue. The UCTC should consider whether the rate of feed dispensed 
by the auto-feeding system is appropriate for the number of fish within the pond. UCTC should also 
consider pond bottom aeration, as good aeration can help eliminate bad bacteria that are thriving at the 
bottom of the pond due to the accumulation. The addition of “beneficial” bacteria should also be 
considered as a future option. When the amount beneficial bacteria in a pond is increased, it helps starve 
algae and prevents algae blooms/limits their growth and would contribute to the decomposition of the 
organic compost accumulated on the bottom of the pond. 

Finally, it is imperative that the club limit activities that may disturb the sediment of the pond. Limited 
disturbance of the sediment was demonstrated to increase local BOD. It is assumed this is due to the high 
concentration of TKN/organic nitrogenous compounds deposited in the sediment. Extensive sediment 
disturbance may introduce enough organic nitrogen to the water column to significantly increase BOD 
and subsequently place downward pressure on dissolved oxygen levels within the water column. 

7 CONCLUSION 
To conclude, a background study and analysis of recent and historical sampling results from the UCTC 
pond system has been completed. Interpretation of results indicate that the system is moderately healthy, 
though there are some potential concerns. 

Sediment was noted to contain high levels of TKN but low levels of ammonia. This indicates a build-up of 
organic nitrogenous compounds (aka organic compost) at the sediment layer. TKN within sediment are at 
levels that indicate the pond to be moderately polluted. Additionally, total phosphorus concentration 
within the water column is elevated to the extent that this system should be considered enriched. 
These elevated concentrations would support excessive growth of algae and cyanobacteria which, in turn, 
may result in adverse impacts to fish populations through the increase in BOD and subsequent decrease 
in dissolved oxygen. 

Multiple recommendations were made for additional monitoring efforts that can be carried out by the 
UCTC members. These include installation of a staff gauge, continued routine monitoring of temperature 
and light, turbidity monitoring through use of a Secchi Disk, updated bathymetric mapping through either 
transects/direct measurements or GPS-assisted sonar mapping, and the acquisition of DO-sensing loggers 
to be deployed at either side of the pond. 

Active management or efforts to reduce/remove turbidity within the water column is not recommended 
at this time. Recommendations for pond management include minimizing the use of phosphorus adjacent 
to the pond, increasing the width of vegetative buffer areas adjacent to the pond, protection of areas 
where emergent aquatic vegetation are present, evaluating current feed rates, and minimization of 



 

 

33999-504 Pond Study R 2021-10-13 final V1.0 14 Matrix Solutions Inc. 

sediment disturbance. The UCTC may also consider pond bottom aeration and supplementing with helpful 
bacteria products to increase the beneficial bacteria in the pond. However, aeration and adding beneficial 
bacteria should only considered after implementing the other recommendations for monitoring and pond 
management as further sampling may be needed to determine if these are feasible options for the pond. 
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at the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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APPENDIX A  
Small Pond Quality Study - University of Guelph (2003) 

 

  



MAXXAM JOB#: A217053 

REPORT DATE: 2002/06/07 

RESULTS OF CHEMICAL ANALYSES OF LIQUID 

Maxxam ID 
COC Number 
Parameter 

Total Alkalinitv (Total as CaCO3) 
Dissolved Nitrate (N) 
Dissolved Phosphate-P 
Hardness (CaCO3) 
Dissolved Nitrite (N) 
Total oH 
Volatile Solids 

ND = Not detected 
N/A = Not Applicable 

Units 

mg/L 
mg/L 
mall 
mg/L 
mall 

pH 
% 

MDL = METHOD DETECTION LIMIT 
QC = QC Standard 

787056 
170966 

FISH FARM SUPPLY 

173 
ND 
0.4 
215 
ND 

7.69 
ND 

MDL SPIKED BLANK %REC 

1 NIA 
0.1 100 
0.3 106 
N/A N/A 
0.1 103 

0.01 N/A 
0.2 N/A -
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APPENDIX B  
Sampling Study Results – UCTC 2021 

 

 

  



BV LABS JOB #: C1O6378
Received: 2021/08/27, 14:05

CERTIFICATE OF ANALYSIS

Your Project #: Upper Credit Trout Club
Your C.O.C. #: 843028-01-01

Report Date: 2021/09/03
Report #: R6796502

Version: 1 - Final

Attention: Randall Ugolini

Randall Ugolini
2163 Highpoint Sideroad
Alton, ON
Canada          L7K 0J9

Sample Matrix: Sediment
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Moisture 2 N/A 2021/08/28 CAM SOP-00445 Carter 2nd ed 51.2 m

Ammonia-N 2 2021/09/01 2021/09/02 CAM SOP-00441 Carter, SS&A

Calculated Total Kjeldahl Nitrogen 2 N/A 2021/09/03 Auto Calc.

Sample Matrix: Water
# Samples Received: 6

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Biochemical Oxygen Demand (BOD) 6 2021/08/28 2021/09/02 CAM SOP-00427 SM 23 5210B m

Total Ammonia-N 6 N/A 2021/09/01 CAM SOP-00441 USGS I-2522-90 m

Nitrate (NO3) and Nitrite (NO2) in Water (1) 6 N/A 2021/09/01 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Orthophosphate 6 N/A 2021/08/30 CAM SOP-00461 EPA 365.1 m

Total Kjeldahl Nitrogen in Water 6 2021/08/31 2021/09/02 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 6 2021/08/31 2021/09/01 CAM SOP-00407 SM 23 4500 P B H m

Low Level Total Suspended Solids 6 2021/08/30 2021/09/01 CAM SOP-00428 SM 23 2540D m

Turbidity 6 N/A 2021/08/30 CAM SOP-00417 SM 23 2130 B m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV LABS JOB #: C1O6378
Received: 2021/08/27, 14:05

CERTIFICATE OF ANALYSIS

Your Project #: Upper Credit Trout Club
Your C.O.C. #: 843028-01-01

Report Date: 2021/09/03
Report #: R6796502

Version: 1 - Final

Attention: Randall Ugolini

Randall Ugolini
2163 Highpoint Sideroad
Alton, ON
Canada          L7K 0J9

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heba Gamal, Project Manager
Email: Heba.Gamal@bureauveritas.com
Phone# (905)817-5813
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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BV Labs Job #: C1O6378
Report Date: 2021/09/03

Randall Ugolini
Client Project #: Upper Credit Trout Club
Sampler Initials: RU

TKN (CALCULATED IN SOIL)

BV Labs ID QMS430 QMS431

Sampling Date
2021/08/27

 12:00
2021/08/27

 12:00

COC Number 843028-01-01 843028-01-01

UNITS UCTC-NORTH UCTC-SOUTH RDL QC Batch

Inorganics

Moisture % 72 63 1.0 7547825

Calculated Total Kjeldahl Nitrogen ug/g 3460 2470 100 7547199

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C1O6378
Report Date: 2021/09/03

Randall Ugolini
Client Project #: Upper Credit Trout Club
Sampler Initials: RU

RESULTS OF ANALYSES OF  SEDIMENT

BV Labs ID QMS430 QMS430 QMS431

Sampling Date
2021/08/27

 12:00
2021/08/27

 12:00
2021/08/27

 12:00

COC Number 843028-01-01 843028-01-01 843028-01-01

UNITS UCTC-NORTH
UCTC-NORTH

Lab-Dup
UCTC-SOUTH RDL QC Batch

Inorganics

Total Ammonia-N ug/g 52 63 <20 20 7554715

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C1O6378
Report Date: 2021/09/03

Randall Ugolini
Client Project #: Upper Credit Trout Club
Sampler Initials: RU

RESULTS OF ANALYSES OF  WATER

BV Labs ID QMS427 QMS428 QMS429

Sampling Date
2021/08/27

 12:00
2021/08/27

 12:00
2021/08/27

 12:00

COC Number 843028-01-01 843028-01-01 843028-01-01

UNITS UCTC-NB RDL UCTC-NM UCTC-NS RDL QC Batch

Inorganics

Total Ammonia-N mg/L <0.050 0.050 <0.050 <0.050 0.050 7549310

Total BOD mg/L 5 2 2 2 2 7547390

Total Kjeldahl Nitrogen (TKN) mg/L 0.33 0.10 0.19 0.25 0.10 7551624

Orthophosphate (P) mg/L <0.010 0.010 <0.010 <0.010 0.010 7547922

Total Phosphorus mg/L 0.074 0.020 0.045 0.036 0.020 7551199

Total Suspended Solids mg/L 27 3 12 11 1 7547857

Turbidity NTU 11 0.1 4.0 3.7 0.1 7547852

Nitrite (N) mg/L <0.010 0.010 <0.010 <0.010 0.010 7547923

Nitrate (N) mg/L <0.10 0.10 <0.10 <0.10 0.10 7547923

Nitrate + Nitrite (N) mg/L <0.10 0.10 <0.10 <0.10 0.10 7547923

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

BV Labs ID QMS424 QMS425 QMS426 QMS426

Sampling Date
2021/08/27

 12:00
2021/08/27

 12:00
2021/08/27

 12:00
2021/08/27

 12:00

COC Number 843028-01-01 843028-01-01 843028-01-01 843028-01-01

UNITS UCTC-SM UCTC-SB UCTC-SS RDL QC Batch
UCTC-SS
Lab-Dup

RDL QC Batch

Inorganics

Total Ammonia-N mg/L <0.050 <0.050 <0.050 0.050 7549310

Total BOD mg/L 2 3 2 2 7547390

Total Kjeldahl Nitrogen (TKN) mg/L 0.20 0.21 0.21 0.10 7551624

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 0.010 7547922 <0.010 0.010 7547922

Total Phosphorus mg/L 0.036 0.052 0.10 0.020 7551199

Total Suspended Solids mg/L 11 23 10 1 7547857

Turbidity NTU 3.3 9.7 3.0 0.1 7547852

Nitrite (N) mg/L <0.010 <0.010 <0.010 0.010 7547923

Nitrate (N) mg/L <0.10 <0.10 <0.10 0.10 7547923

Nitrate + Nitrite (N) mg/L <0.10 <0.10 <0.10 0.10 7547923

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C1O6378
Report Date: 2021/09/03

Randall Ugolini
Client Project #: Upper Credit Trout Club
Sampler Initials: RU

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 18.3°C

Results relate only to the items tested.
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Randall Ugolini
Client Project #: Upper Credit Trout Club
Sampler Initials: RU

QUALITY ASSURANCE REPORTBV Labs Job #: C1O6378
Report Date: 2021/09/03

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7547390 Total BOD 2021/09/02 <2 mg/L      4.9 (1) 30 97 80 - 120

7547825 Moisture 2021/08/28      3.3 (1) 20

7547852 Turbidity 2021/08/30 96 85 - 115 <0.1 NTU      1.8 (1) 20

7547857 Total Suspended Solids 2021/09/01 <1 mg/L      13 (1) 25 96 85 - 115

7547922 Orthophosphate (P) 2021/08/30 106 (2) 75 - 125 100 80 - 120 <0.010 mg/L      NC (3) 25

7547923 Nitrate (N) 2021/09/01 96 80 - 120 97 80 - 120 <0.10 mg/L      NC (1) 20

7547923 Nitrite (N) 2021/09/01 102 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

7549310 Total Ammonia-N 2021/09/01 NC 75 - 125 102 80 - 120 <0.050 mg/L      4.8 (1) 20

7551199 Total Phosphorus 2021/09/01 98 80 - 120 101 80 - 120 <0.020 mg/L      NC (1) 20 102 80 - 120

7551624 Total Kjeldahl Nitrogen (TKN) 2021/09/02 NC 80 - 120 98 80 - 120 <0.10 mg/L      2.1 (4,1) 20 91 80 - 120

7554715 Total Ammonia-N 2021/09/02 NC (5) 80 - 120 116 80 - 120 <20 ug/g      19 (6) 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [QMS426-02]

(3) Duplicate Parent ID [QMS426-02]

(4) TKN < NH4: Both values fall within acceptable RPD limits for duplicates and are likely equivalent.

(5) Matrix Spike Parent ID [QMS430-01]

(6) Duplicate Parent ID [QMS430-01]
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Randall Ugolini
BV Labs Job Number: C1O6378 Client Project #: Upper Credit Trout Club
Report Date: 2021/09/03

Sampler Initials: RU

TKN (CALCULATED IN SOIL)
BV Labs ID QMS430 QMS431

Sampling Date 2021‐08‐27 12:00 2021‐08‐27 12:00

COC Number 843028‐01‐01 843028‐01‐01

UNITS UCTC‐NORTH UCTC‐SOUTH RDL QC Batch

Inorganics

Moisture % 72 63 1.0 7547825

Calculated Total Kjeldahl Nitrogen ug/g 3460 2470 100 7547199

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Results relate only to the items tested.



Randall Ugolini
BV Labs Job Number: C1O6378 Client Project #: Upper Credit Trout Club
Report Date: 2021/09/03

Sampler Initials: RU

RESULTS OF ANALYSES OF  SEDIMENT
BV Labs ID QMS430 QMS430 QMS431

Sampling Date 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00

COC Number 843028‐01‐01 843028‐01‐01 843028‐01‐01

UNITS UCTC‐NORTH UCTC‐NORTH Lab‐Dup UCTC‐SOUTH RDL QC Batch

Inorganics

Total Ammonia‐N ug/g 52 63 <20 20 7554715

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab‐Dup = Laboratory Initiated Duplicate

Results relate only to the items tested.



Randall Ugolini
BV Labs Job Number: C1O6378 Client Project #: Upper Credit Trout Club
Report Date: 2021/09/03

Sampler Initials: RU

RESULTS OF ANALYSES OF  WATER
BV Labs ID QMS424 QMS425 QMS426 QMS426 QMS427 QMS428 QMS429

Sampling Date 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00 2021‐08‐27 12:00

COC Number 843028‐01‐01 843028‐01‐01 843028‐01‐01 843028‐01‐01 843028‐01‐01 843028‐01‐01 843028‐01‐01

UNITS UCTC‐SM UCTC‐SB UCTC‐SS RDL QC Batch UCTC‐SS Lab‐Dup RDL QC Batch UCTC‐NB RDL UCTC‐NM UCTC‐NS RDL QC Batch

Inorganics

Total Ammonia‐N mg/L <0.050 <0.050 <0.050 0.050 7549310 <0.050 0.050 <0.050 <0.050 0.050 7549310

Total BOD mg/L 2 3 2 2 7547390 5 2 2 2 2 7547390

Total Kjeldahl Nitrogen (TKN) mg/L 0.20 0.21 0.21 0.10 7551624 0.33 0.10 0.19 0.25 0.10 7551624

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 0.010 7547922 <0.010 0.010 7547922 <0.010 0.010 <0.010 <0.010 0.010 7547922

Total Phosphorus mg/L 0.036 0.052 0.10 0.020 7551199 0.074 0.020 0.045 0.036 0.020 7551199

Total Suspended Solids mg/L 11 23 10 1 7547857 27 3 12 11 1 7547857

Turbidity NTU 3.3 9.7 3.0 0.1 7547852 11 0.1 4.0 3.7 0.1 7547852

Nitrite (N) mg/L <0.010 <0.010 <0.010 0.010 7547923 <0.010 0.010 <0.010 <0.010 0.010 7547923

Nitrate (N) mg/L <0.10 <0.10 <0.10 0.10 7547923 <0.10 0.10 <0.10 <0.10 0.10 7547923

Nitrate + Nitrite (N) mg/L <0.10 <0.10 <0.10 0.10 7547923 <0.10 0.10 <0.10 <0.10 0.10 7547923

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab‐Dup = Laboratory Initiated Duplicate

Results relate only to the items tested.



GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 1

Results relate only to the items tested.



Randall Ugolini
Attention: Randall Ugolini

Report Date: 2021/09/03 Client Project #: Upper Credit Trout Club

Quality Assurance Report
BV Labs Job Number: C1O6378

QA/QC BatInit QC Type Parameter Date AnalyValue Recovery UNITS QC Limits

7547390 SUR QC Standard Total BOD 2021/09/02 97 % 80 ‐ 120

7547390 SUR Method Blank Total BOD 2021/09/02 <2 mg/L

7547390 SUR RPD  Total BOD 2021/09/02 4.9 (1) % 30

7547825 HHY RPD  Moisture 2021/08/28 3.3 (1) % 20

7547852 NYS Spiked Blank Turbidity 2021/08/30 96 % 85 ‐ 115

7547852 NYS Method Blank Turbidity 2021/08/30 <0.1 NTU

7547852 NYS RPD  Turbidity 2021/08/30 1.8 (1) % 20

7547857 SHD QC Standard Total Suspended Solids 2021/09/01 96 % 85 ‐ 115

7547857 SHD Method Blank Total Suspended Solids 2021/09/01 <1 mg/L

7547857 SHD RPD  Total Suspended Solids 2021/09/01 13 (1) % 25

7547922 AKD
Matrix Spike
[QMS426‐02] Orthophosphate (P) 2021/08/30 106 (2) % 75 ‐ 125

7547922 AKD Spiked Blank Orthophosphate (P) 2021/08/30 100 % 80 ‐ 120

7547922 AKD Method Blank Orthophosphate (P) 2021/08/30 <0.010 mg/L

7547922 AKD RPD [QMS426‐02] Orthophosphate (P) 2021/08/30 NC (3) % 25

7547923 VRO Matrix Spike  Nitrite (N) 2021/09/01 102 % 80 ‐ 120

Nitrate (N) 2021/09/01 96 % 80 ‐ 120

7547923 VRO Spiked Blank Nitrite (N) 2021/09/01 104 % 80 ‐ 120

Nitrate (N) 2021/09/01 97 % 80 ‐ 120

7547923 VRO Method Blank Nitrite (N) 2021/09/01 <0.010 mg/L

Nitrate (N) 2021/09/01 <0.10 mg/L

7547923 VRO RPD  Nitrite (N) 2021/09/01 NC (1) % 20

Nitrate (N) 2021/09/01 NC (1) % 20

7549310 ASP Matrix Spike  Total Ammonia‐N 2021/09/01 NC % 75 ‐ 125

7549310 ASP Spiked Blank Total Ammonia‐N 2021/09/01 102 % 80 ‐ 120

7549310 ASP Method Blank Total Ammonia‐N 2021/09/01 <0.050 mg/L

7549310 ASP RPD  Total Ammonia‐N 2021/09/01 4.8 (1) % 20

7551199 SSV Matrix Spike  Total Phosphorus 2021/09/01 98 % 80 ‐ 120

7551199 SSV QC Standard Total Phosphorus 2021/09/01 102 % 80 ‐ 120

7551199 SSV Spiked Blank Total Phosphorus 2021/09/01 101 % 80 ‐ 120

7551199 SSV Method Blank Total Phosphorus 2021/09/01 <0.020 mg/L

7551199 SSV RPD  Total Phosphorus 2021/09/01 NC (1) % 20

7551624 RTY Matrix Spike  Total Kjeldahl Nitrogen (TKN) 2021/09/02 NC % 80 ‐ 120

7551624 RTY QC Standard Total Kjeldahl Nitrogen (TKN) 2021/09/02 91 % 80 ‐ 120

7551624 RTY Spiked Blank Total Kjeldahl Nitrogen (TKN) 2021/09/02 98 % 80 ‐ 120

7551624 RTY Method Blank Total Kjeldahl Nitrogen (TKN) 2021/09/02 <0.10 mg/L

7551624 RTY RPD  Total Kjeldahl Nitrogen (TKN) 2021/09/02 2.1 (4,1) % 20

7554715 ASP
Matrix Spike
[QMS430‐01] Total Ammonia‐N 2021/09/02 NC (5) % 80 ‐ 120

7554715 ASP Spiked Blank Total Ammonia‐N 2021/09/02 116 % 80 ‐ 120

7554715 ASP Method Blank Total Ammonia‐N 2021/09/02 <20 ug/g

7554715 ASP RPD [QMS430‐01] Total Ammonia‐N 2021/09/02 19 (6) % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference
QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination
NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration
NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL)
(1) Duplicate Parent ID 
(2) Matrix Spike Parent ID [QMS426‐02]
(3) Duplicate Parent ID [QMS426‐02]
(4) TKN < NH4: Both values fall within acceptable RPD limits for duplicates and are likely equivalent.
(5) Matrix Spike Parent ID [QMS430‐01]
(6) Duplicate Parent ID [QMS430‐01]



APPENDIX C  
Secchi Disk Fabrication Instructions – St. Mary’s 

University of Michigan 

 

 



HOW TO MAKE A SECCHI DISK 
 

 
MATERIALS: 
 

 • 20 cm diameter circle of acrylic disk 3/8” or 1/2” in thickness 
  (aluminum or steel may be substituted, but wood is not recommended) 
  • 15 cm circle or square of 1/8” galvanized steel (used to weight the disk) 
 • hand drill 
 • eye bolt – 5/16” x 2” 
 • two flat 5/16” washers 
 • one locking 5/16” washer 
 • two 5/16” nuts 
 • flat black rust resistant spray paint 
 • flat white rust resistant spray paint 
 • masking tape 
 • nylon rope (cut long enough to be the depth of your lake deep spot. 
    Avoid cotton rope because it stretches) 
 
 

 
INSTRUCTIONS: 
 

1. Divide the 20 cm acrylic disk into quadrants using masking tape.  Spray paint alternating 
quadrants black and white, so that you have a disk that is similar to that pictured below.  
Let the paint dry.  Apply a second coat of paint if necessary. 

 
2. Drill a hole of 3/8’ through the center of the 

acrylic disk and the galvanized steel disk.   
 

3. Assemble disks with eyebolt (5/16” in 
diameter).  Use flat washers between disk and 
nut, and between steel plate and locking washer.  
Use 5/16” nuts at the top of the eyebolt and to 
bolt the steel plate on the underside of the 
acrylic disk. 

 
4. Attach a brass chain or rope calibrated by 0.5 

meter increments to the secchi-disk to use in the 
lake.  

 

(Note: If rope is used, avoid using cotton rope or clothesline since it stretches when it is 
wet.  Use non-stretching white plastic coated wire-core clothesline.  Make sure to bend 
and straighten the line before you buy it to make sure that it will lie straight.  Calibrate 
the rope at 0.5 meter increments using permanent pen, or by tying knots at each 0.5 
meter interval.) 
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