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EXECUTIVE SUMMARY

During the summer of 2000, a comprehensive water Quality monitoring study was conducted on
Lake Nipissing and the contributing watershed. A primary objective of this study was to evaiuate
the current ecological health of Lake Nipissing in comparison to 1988-1990 conditions. The study
also focused on the following discharge sources, located within the contributing watershed:

» Chretian Drain and MacPherson Creek:
« Merrick Landfill site;

e Cross Lake; and

¢ eight major watercourses.

The 2000 Lake Nipissing water chemistry results indicated that the Cache Bay area had the
highest chiorophyfi-a, phosphorus, TKN, chicride, iron and pH levels. Callander Bay generaily
had the second highest levels of these same parameters.

The Lake Nipissing comparison study determined that the TKN and chlorophyli-a concentrations
had increased at all thirteen sample stations since the 1988-1990 study was completed. There
were also increases in pH at nine of the thirteen stations, with one station slightly exceeding the
PWQO. In contrast, suifate concentrations have decreased at all thirteen sample stations since

1988-1990.

The benthic macroinvertebrate evaluations determined that the contributing watercourses located
along the eastern shoreline had the best water Quality. The watercourses located aiong the
northern and western shorelines had the poorest water quality.

The Chretian Drain and MacPherson Creek water quaiity evaluation determined that ail six
sample stations had exceeded the PWQO for phosphorus. Although there was an obvious
increase in nutrient, turbidity and TSS levels at the Chretian Drain, the downstream
concentrations did not steadily decrease with distance from the Drain.

The Merrick Landfill surface water quality evaluation determined that aH six sample stations had
exceeded the PWQO limits for iron and aluminum, but were below the PWQO limit for lead. Five
of the six stations exceeded the cobalt PWQO. There were obvious concentration peaks of iron
iead, cobait, TKN and BOD closest to the landfill, which steadily declined with distance from the

site,

All of the Cross Lake water quality samples exceeded the PWQO limits for totaf phosphorus. The
lake was found to be slightly alkaline, with two of the four water samples slightiy exceeding the
PWQO for pH. Al of the Cross Lake samples were within the PWQO for iron and un-ionized

ammonia.
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THE WATER QUALITY OF LAKE NIPISSING
AND THE CONTRIBUTING WATERSHED

1.0 INTRODUCTION

Lake Nipissing is located in northeastern Ontario, and is bordered by the City of North Bay along the
northeastern shoreline (see Figure 1). The Lake is an important recreational resource in nertheastern
Ontarig, serving thousands of cottagers and providing the revenue base for many commercial

establishments.

Lake Nipissing has been the subject of previous intensive field menitoring studies conducted by the Ministry
of the Environment (MOE) in 1971-1874 and 1988-1890. The primary objective of this recent 2000 study was
to evaluate the current ecological health of Lake Nipissing in comparison to earlier conditions. In order to
accomplish this goal, a comprehensive monitoring study was conducted during June, July and August of
2000. While this recent study continued with the earlier Lake Nipissing sampling regime, it was also
expanded to inciude key features of the contributing watershed as well. For example, benthic
macroinvertebrate evaluations were conducted on eight major watercourses in order to identify impaired
water quality conditions. The issue of agricuitural runoff impacts was addressed through a detailed study of
the Chretian agricultural drainage system. The issue of leachate contamination was also addressed through
a water quality evaluation of the Littie Sturgeon River, located next to the Merrick Landfill. Two additional
water quality stations were also established on Cross Lake, which ultimately discharges through the

Amateewakea River to Lake Nipissing.

The methodologies and results of these individual studies are presented in the following report. When
combined, they provide new and valuable insights pertaining to the changing ecological health of Lake
Nipissing and the contributing watershed.

2.0 LAKE NIPISSING AND WATERSHED DESCRIPTICN

Lake Nipissing is a remnant of glacial Lake Aigonquin, and lies in an area of Precambrian bedrock, covered
by extensive glacial sand and clay deposits. It has the distinction of being the fourth largest inland lake in
Ontario, with an approximate surface area of 87,400 hectares. The contributing watershed covers an area of
13,100 km?, and includes twelve major rivers (see Figure 1) and many smaller tributaries.

Most of the Lake Nipissing basin is relatively shallow, with depths ranging frcm 0-20 meters. However one
area located at the French River outlet is 40 meters deep. The large fetch (a measure of the continuous
extent of a lake exposed to wind), causes the water to be mixed by waves and wind to a substantial effect.
The lake aiso has four enclosed embayments (Cache Bay, Caliander Bay, West Bay and South Bay).

Although large sections of the watershed currently remain in their natural state, some areas have been
altered by a vanety of different land uses. The northeastern section is highly urbanized, including residential,
recreational and commercial developments. In contrast, the northwestemn portion is primarily agricultural,

while the northemn and southern areas are mainiy unaltered.
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3.0 STUDY METHODOLOGY

3.1 BACKGROUND INFORMATION REVIEW

Information was compiled from the following materials, for the purpose of gaining a more
comprehensive knowiedge of the study area and refated issues:

i)
it

i)

iv)

v)
vi)
vii)
viif)

The Chemical Water Quality of Lake Nipissing, 1988-1990 (Neary, 1992).

BioMAPF: Bioassassment of Water Qualty (Griffiths, 1999)

Fishenes Guidelines for the Review of Agricuftural Drain Maintenance PFroposals {Smith,
1992).

Ministry of Natural Resources Class 2 electrofishing manual (Carl, 2000).

Stream Assessment Frotocol for Ontario—V2 1 (Jones, 1998)

Water Management: Policies, Guidelines, Frovincial Water Quality Objectives, (MOEE, 1994)
Topographic maps

Aariat photographs

3.2 2000 FIELD MONITORING ACTIVITIES

1)

i)

Lake Nipissing Comparative Water Quality Evaluation:

Field evaluations and waler quality sampling of Lake Nipissing were completed in order o
detect water quality changes that may have occurred since the last study was conducted in

1988-1990 (see Section 4.0).

Confributing Watercourse Benthic Macroinvertebrate Evaluations:

Benthic macroinveriebrate sampies were evaluated as water quality indicators for eight major
watercourses that discharge to Lake Nipissing (see Section 5.0).

MacPherson Creek/Chretian Drain Water Quglity, Watercourse and Electrofishing Evaluation:

The Chretian Drain discharges agricuiturai runoff to MacPherson Creek, which ultimately
discharges to Lake Nipissing. Water quality sampling, watercourse assessments and
electrofishing activities were conducted in both the Creek and the Drain in order to evaluate
the potential effects of these discharges on Lake Nipissing (see Section 6.0).

Merrick Landfili/Littte Sturgeon River Water Quality Evaiuation:

Merrick Landfill leachate migrates toward the Litle Sturgeon River, which ultimately
discharges to Lake Nipissing. Water quality sampling of the Little Sturgeon River was
conducted for the purpose of evaluating the potential effects of fandfill leachate on Lake
Nipissing (see Section 7.0).

Cross Lake (West Arm) Water Quality Evaluation:

Two water quality sample stations were established on Cross Lake, which discharges through
the Amateewakea River, located approximatety 15 km upstream of Lake Nipissing. The Cross
Lake water quality was therefore evaluated as a contributor to Lake Nipissing (see Section

8.0).




3.3 STUDY RESULTS EVALUATION

4.0

4.1

The study resuits were evaluated and conclusicns made by representatives of the following:

i}
i)

Ontario Ministry of the Environment;
Ontaric Ministry of Natural Resources:

i} Ontario Ministry of Agriculiure, Food and Rural Affairs;
iv) The Wilderness Preservation Committee of Ontarioc; and
v} the auther of the BioMAP evaluaticn system.

LAKE NIPISSING COMPARATIVE WATER QUALITY EVALUATION

1988-1990 LAKE NIPISSING WATER QUALITY STUDY SUMMARY (Taken directly from The
Chemical Water Quality of Lake Nipissing, 1988-1990 report. Sea Appendix A for the complete
document)

4.1.1 1988-1990 Study Objective

Previous chemical sampling of Lake Nipissing was conducted by the Ministry of the Environment
during the early 1970’s. A subsequent study was also conducted in 1988-1991 for the purpose of
updating the lake's nutrient status, and to estimate urban and agricuitural runoff impacts. The study
resuits were also used to update the water chemistry database of major inland lakes within the
Province of Ontario, as part of the /nfand Lakes Program.

4.1.2 1588-1990 Study Methods

i) Field Measurements and Water Quality Sampling

The 1988-1990 sampling program was conducted monthiy during open water conditions at
twenty-six stations located throughout Lake Nipissing (see Figure 2). Water quality sampling
was attempted monthly during ice-free conditions, and once during ice cover in March, 1930.
On some occasions, weather conditions prevented sampling, but each site was visited a total of

seventeer times.
The water quality sampling locations were selectad with two criteria in mingd:
1} Coincidence with sampling stations used in the 1975 assessment; and

2} representation of areas of the lake feit to be distinct; for example, embayments or areas
close to point sources of nutrients such as the North Bay sewage treatment piant diffuser.

Water column composite samples were collected from 0 to § m, or to within | m of the lake
bottom in the case of shallow stations. Station 12 was exceptionally deep (40 m) and was
therefore the only one to be studied for monthly oxygen depth profiles in 1990. Water samples
ware collected from the entire depth of the 40_:11_ water colurmn, and submitted for faboratory

analysis of the dissolved oxygen concentrations.

Water Chemistry Analysis

All of the Lake Nipissing water samples were analyzed for the following parameters:

* General: alkalinity, chlorophyll-a, dissolved organic carbon (D.0.C.), dissolved oxygen
(D.0.) and pH
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i)

e lons: calcium, chioride, magnesium, potassium, sodium and sulfate

e Trace metals: iron and manganese

« Nutrients: ammonia, nitrate, nitrite, total kjeldah! nitrogen (TKN), erganic TKN and
total phosphorus

Maijor nutrients and ions were analyzed at BEAK Analytical Laboratories in Toronto, Ontario.
Station 12 oxygen profile samples and ail chiorophyll-a samples were analyzed at the Ontario
Ministry of the Envircnment [aboratory in Dorset, Ontario. Iron and manganese samples were
analyzed at the Ministry of the Environment laboratory in Rexdale, Ontario.

Data Analysis

The water chemistry results were presented in three different ways. Several parameters
(alkalinity, calcium, chloride, conductivity, pH and sodium), showed minimal temperal variations
but did vary spatially throughout the Lake. Consequently, each parameter was mapped as a
three-year average across the Lake. Those parameters that were seasonally variable (total
phosphorus, totat inorganic nitrogen, total organic nitregen, chlcrophyil-a and secchi depth) were
presented as monthly maps, showing the three-year average spatial and seasonali variations.

With the exception of the secchi depth and D.O. measurements, all raw, monthly, and annually
averaged data were aiso listed in table format in the report {see Appendix A). Secchi depth
readings were shown in map format only. The single D.Q. readings taken under ice cover were
shown in table format for every station except Station 12, Although the Station 12 oxygen depth
profiles were plotted as an isopleth diagram, the raw data were not included in the final report.
As a result, direct comparisons between the 1988-1930 and 2000 water quality data have been
made for alt the parameters, except secchi depth and D.O. concentrations.

1988-1990 Field Observations and Water Chemistry Resuits {Taken directly from The Chemical

Water Quafity of Lake Nipissing, 1988-1990 report. See Appendix A for detailed data tables}

i} Major lons

Station 7 (Cache Bay at the Cache River outlet) showed the highest average conductivity
and calcium values of 134.63 umhos/cm and 15.14 mg/L respectively. Stations 18 (West
Bay outlet) and 19 (lower West Bay) showed the lowest average conductivity vatues of
69.59 umhos/fcm and 68.21 umhos/cm respectively. The lowest average calcium
concentrations of 6.88 mg/L and 6.89 mg/L were also observed at Stations 18 and 19
respectively. There were additional areas of slightly elevated conductivity in the
northeasterly portion of the Lake, including Stations 1(82.56 umhos/cm), 8(80.62
umhos/cm), 9(82.23 umhos/cm), 10{80.89 umhos/cm} and 11(85.84 umhos/cm). These
areas clearty showed evidence of road salt input. While this is likely the result of
anthropogenic activities, there are no known adverse effects of sait enrichment at these
levels. Toxic effects of high chlonde concentrations have been reported for several
freshwater aquatic organisms, but the lowest recorded level of adverse impact is ten to
twenty times the concentrations seen in the eastern end of Lake Nipissing.

The Lake pH and atkalinity levels were neutral to siightly basic, with the highest levels
occurring at Stations 7 and 16(northeast of MacPherson Creek outiet). Station 7 had
average pH and atkalinity levels of 8.57 and 49.01, respectively. The average pH and
alkalinity levels of 7.61 and 23.35 occurred at Station 16 respectively. These relatively
higher levels are associated with bicarbonate production in the highly productive macrophyte

{aquatic plant) beds in that portion of the lake. This is in addition to the elevated calcium
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tevels being contributed to that end of the Lake through the Cache River.

Magnesium, potassium and sulfate levels were not outside the range of values that would te
considered typical of an Ontario lake.

Nutrients and Refated Measurements

There were major spatial and seasonal differences in the tatat phosphorus concentrations
occurming throughout the Lake. During the months of May to November of 1988, 1889 and
1950, most of the totai phosphorus concentrations were beiow the total phosphorus PWQO
of 0.02 mg/L. However, several exceedences did occur at Stations 7, 16, 4 (northcentral
shoreline) and §(Callender Bay at the Wistiwasing River outlet). Station 7 was the only
location to exceed the PWQO during every sample month except for September. The
average total phosphorus concentrations at Station 7 ranged from 0.02t mg/L in September,
to 0.037 mg/L in May. Station 16 aiso exceeded the PWQO with average concentrations of
0.029 mg/L in May and 0.050 mg/L in November. Station 4 exceeded the PWQO in
November with an average concentration of 0.025 mg/L. Station 9 exceeded the PWQO in
August and September with respective concentrations of 0.026 mg/L and 0.034 mg/L.

The general seasonal trends indicated that most of the total phosphorus concentrations
were within the 0.010-0.015 mg/L range during the month of May. Cailander Bay and the
northwest end of the lake did however have higher concentrations at that time. By mid
summer, large portions of the lake had lower phosphorus concentrations due to the uptake
of available phosphorus by algae and subsequent loss from the water column. In August
and September, the east end of the lake showed considerable phosphorus enrichment. By
November the highest concentrations were found in the Cache Bay portion of the lake. The
most likely source of this phosphorus was the decay of the extensive macrophyte beds

found in that portion of the lake.
Total Inorganic Nitrogen

Although nitrogen compounds do not typically limit algat growth, they are essential plant
nutrients, and can influence the lake type. As the inorganic nitrogen decreases during the
algal growing season, the total nitrogen component of the lake was dominated by organic
nitrogen compounds. The total inorganic nitrogen concentrations showed a general decline

throughout the year.

In May and June, enrichment associated with urban and agricultural runoff, as weil as
nitragen contributed from the North Bay sewage treatment plant was evident in the eastemn
portion of the lake (Stations 1, 9 and 11). The total inorganic nitrogen concentrations at
these stations ranged from 0.137-0.150 mg/L. Since nitrate is a principal companent of
treated sewage effluent, these results were not surprising.

The total inorganic nitrogen was relatively lower throughout the lake during July and August.
The average concentrations ranged from 0.011-0.067 mg/L. Most of the stations decreased
fo below 0.02 mg/l. during September, October and November. However, Station 7
increased to 0.196 mg/L and 0.140 in October and November respectively. The Station 9
concentration increased to 0.148 mg/L in September.

iv)  Chicrophyil-a

Chlorophyli-a is the principal ptant pigment used in photosynthesis, and is respensibie for
the green coloration in most piants. In water, the concentration of chiorophy!l-a isa

surrogate measure of the concentration of planktonic aigae. Algal concentrations are
determined by the availability of plant nutrients, particutarty phosphorus.



Relatively high chlorophyli-a concentrations, generaily in excess of 0.005 mgilL, were
common in Cache Bay (Station 7) throughout the year. The average concentrations at this
station ranged from 0.0036 mg/L in July and September, to 0.038 mg/l in October. The
highest concentrations of chlorophyll-a, however, were observed in Caliander Bay-(Station
8). The average concentrations at this station ranged from 0.0047 mg/L in June, to 0.024
mg/L in August These chtorophyil-a concentrations present aesthetic problems and render
the waters of the bay less suitable for recreational water-contact. The iowest chlorophyll-a
concentrations were consistently measured at Station 6, which was in the vicinity of the
Sturgeon River outlet. These concentrations ranged from 0.001t mg/L in September and
October, to 0.002 mg/L in May. This pattern was likely attributable to the high flow conditions
near the Sturgeon River mouth.

v] Secchi Depth

Secchi Depth is a crude measure of water clarity, which is highty affected by the presence of
humic substances such as dissolved or suspended sediments, and aigal concentrations.
This study identified obvious differences in water transparency throughout the year. Periods
of poer transparency throughout the lake were primarily attributed to the resuspension of
particulates from the fake bottom during windy conditions. However, elevated chiorophyil-a
concentrations in Cache Bay (Station 7) and Callander Bay (Station 9) were considered to
be the main cause of iow water clarity in those areas. During fail sampling, particies of
decaying plants from the extensive macrophyte beds in the western end of the lake (Stations
17 and 19 also contributed to low water clarity.

vi) Oxygen

In productive lakes, algae and macrophytes can contribute farge amounts of organic
material to the sediment at the end of the summer. Bacteria decompose this material in a
process that consumes oxygen. In very productive lakes, this process can resuit in the
depletion of oxygen concentrations under the ice during the winter, as well as during the
summer stratification period. The main source of oxygen to lakes is from the atmosphere,
and during the ice-cover period, this source is effectively eliminated over mast of the surface
of the lake. There is, in addition, some aigal and piant production iri most lakes even under
ice, and although photosynthesis can provide another source of daytime oxygen, piant and
algal respiration can depiete oxygen supplies. A survey of the lake was conducted during
March 1890, in order to determine the status of oxygen concentrations under the ice. The
results of the survey indicated that there was no sign of oxygen depletion thoughout most of
the lake.

Station 12 had a depth of 40m, and was therefore the only station that was deep enough to
stratify. Lake conditions permitting, vertical oxygen profiles were measured at that station on
each sampling run. There was clear evidence of oxygen depletion at this site during the
summer, as well as under ice. The site turned over each spring and fall, but the decay of
organic matter caused a continual consumption of oxygen during the summer. This is to be
expected given the mesotrophic nature of the lake, the large area of production, and the
small volume of the stratified area. it is important to note that the affected area represented
a tiny fraction of the total lake area.

414 1988-1991 Study Conclusions

In general, the chemical water gquality of Lake Nipissing typified a mesotrophic lake with
acceptable levels of ail of the parameters measured. The nutrient levels wera high enough to
sustair a productive warmwater fishery, while nuisance levels of algae were mostly absent in the
main bady of the lake. Eutrophic conditions prevailed in sheltered embayments receiving inflows
from watersheds with significant agricultural activity.

The caicium concentrations were of particular interest from two standpoints: lake acidification and



the probability of a zebra mussel invasion. Lake Nipissing is situated relatively close to Sudbury.
Ontario, which was a major source of sutfur deposition and widespread regional lake acidification.
The Lake Nipissing pH levels varied from neutral to slightly basic, and were well above that of any
recorded acidification effects. This was thought to be due to sufficiently high calcium
concentrations and the assocfated anicn bicarbonate, which provided an adeguate buffer against

the negative effects of acidification.

In comparison however, high calcium levels can make a lake susceptible to zebra mussel
(Dreissena polymorpha) invasions. As a relatively new phenomenon, the zebra mussel
environmental survival and proliferation requirements were uncertain. Experimental studies in
Eurcpe indicated that the mussel larva could not thrive in systems containing less than 12 mg/L
caicium (Sprung, 1987). Surveys in Eurcpean lakes aiso found an absence of the mussels in
lakes with less than 28 mg/L calcium {Ramcharan et alk, 1991). Cache Bay (Station 7) was the
only area to exceed 12 mg/t, with an average calcium concentration of 15 mg/L. These data ted
to the conclusion that unless the zebra mussel showed considerable capability to adapt to lower
calcium levels, Lake Nipissing would likely be spared.

i} 1988-1990 Trophic Status

Lake Nipissing has always been a productive lake. The 1988-1980 phoasphorus levels
indicated that Lake Nipissing was mesatrophic (moderately enriched with nutrients}, and
capable of supporting a healthy warmwater fishery. The algae levels confributed to the
productive fishery, and did not appear to be causing aesthetic problems or nuisance algae
blooms over the majority of the fake area. Of greater concem were the tributaries flowing into
these bays from areas of agriculturat activity.

The dissolved oxygen survey indicated that Lake Nipissing was well oxygenated throughout
the year, with the exception of a small area of deep water near the mouth of the French River
(Station 12). It was [likely that oxygen depletion of this area occurred historically, since there
was such a large volume of productive water, which could contribute organic material to this
smali, stratified area. Oxygen depletion in this area was also noted in surveys conducted in
1834 and 1935. In the absence of a coldwater fishery, the oxygen depletion of this small area
was not a concem.

The shallow depth of most of the lake, coupled with its iong fetch, enables the wind to mix the
water throughout the water column, sustaining high levels of dissolved oxygen. Eutrophic
conditions and periodic algae blooms were observed in two relatively sheitered embayments:
Callander Bay and Cache Bay. Agricultural activity in the watersheds of the rivers flowing into
these embayments was thought to be the likely source of the eutrophication. Phosphorus
concentrations in these bays exceeded the Provincial Water Quality Objectives. Vertical and
horizontal mixing in the main body of the lake reduced the impact of nutrient discharges from
urban runcff and the North Bay sewage treatment piant.

i} Comparison of the 1971-1974 and 1988-1991 Studies

The primary goal of the 1988-1991 study was to evaluate the trophic status of Lake Nipissing
in comparison to the data collected between 1971-1974. The earlier surveys of Lake Nipissing
showed that the iake was very productive, with high levels of nutrients compared to other
lakes in the area. The data suggested that there had been significant increases in chforophytt-
a and decreases in phosphorus levels. However, the 1988-1990 study questioned the validity
of these rasults because they could only have occurred if there had been a dramatic alteration
in the lake’'s food web structure. This was thought to be highly improbable since a 1980
fisheries evaluation indicated that the structure of the fishery had been fairly stable since 1970.
Further comparison of the two studies indicated that the variations were likely due to improved
analytical methods used in the more recent 1988-1991study. it was therefore not possible to
state conclusively whether there has been a significant deterioration or improvement in the



trophic status of Lake Nipissing since the mid-1970s. It is interesting to note however. that
paleolimnoiogy technigues indicated that there had not been a significant change in the trophic

status of the lake between 1975 and 1991,

4.2 2000 LAKE NIPISSING WATER QUALITY STUDY

4 2.1 2000 Lake Nipissing Water Quatity Study Objective

As discussed in Section 1.0 of this report, a primary objective of this study was to compare the existing
nutrient status of Lake Nipissing to the conditions that existed during the 1988-1950 study.

4.2.2 2000 Lake Nipissing Water Quality Study Methods

7

1)

Sample Station Locations

The 2000 sample regime included a total of fourteen water quality stations located along the Lake
Nipissing shoreline (see Figure 3). The identification numbers and locations of the following eleven
sample stations were the same in both the 1982 and 2000 reports: 2, 3, 6, 7, 9, 11, 12, 14, 18, 17,
and 25. The 2000 study also suppltemented the 1988-19%1sample regime with three additional
stations (2a, 6a and 14a), respectiveiy located at the northeast, northwest and southeast borders of

the lake.
Field Measurements and Water Quality Sampfing

Alt of the stations were menitored and sampled three times during the months of June, July and
August, 2000. Each station was accessed by boat and the locations were confirmed through the use
of a Geographical Positioning System (GPS). Temperature, D.O. and secchi depth readings were
aiso recorded during each sample event. The following discussion describes how Station 12 was
evaluated differentty from the other thirteen stations.

Single temperature and D.O. measurements were taken at each station, with the exception of Station
12, which was the subject of a more detailed profiling exercise. Station 12 is located at the deepest
peint in the lake, with an approximate depth of 40m. A dissolved oxygen and temperature meter was
used to take readings at T mintervais t0 2 maximum depth of 8 m (the full length of the meter probe).
The resuits of these readings are presented in Tabte 1 (Section 4.2.3) of this report.

Single temperature and D.O. measurements were taken at the remaining thirteen stations by lowering
a D.O.temperature probe to within 1 m of the lake bottom at each station. Water clarity
measurements were taken by lowering a secchi disk over the unshaded side of the boat while
recording the depth at which the contrasting btack and white sections of the disk became visually
obscured.

i} Water Chemistry Analysis

Water column composite samples were coltected from 0 to 5 m, or to within ! m of the lake bottom in
the case of shallow stations. All of the samples were submitted to Near North Laboratories in North

Bay, Ontario, for analysis of the following parameters:
o General: atkalinity, chlorophyll-a, D.0.C. and pH
s lons: calcium, chioride, magnesium, potassium, sodium and sulfate

« Trace metais: iron and manganese

» Nutrients: ammonia, nitrate, nitrite, total kjeldahl nitrogen (TKN), organic TKN and
total phosphorus

10
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Each chlorophyll-a samgle was collected in a 1L clear glass bottle, wrapped in aluminum foil and
preserved with 20 drops of MgCQ3. The D.O.C. and nutrient samples were collected in two 500 mL
amber glass bottles, and the remaining parameters were collected in three 500 mL ptastic bottles,
One 250 mL amber glass traveling blank air sample was aiso taken for the duraticn of each event.

v} Data Analysis

All of the Lake Nipissing field evaluation and laboratory resuits were compiled into Appendix B-1
of this report. Where applicabie, the resuits were compared to the Provincial Water Quality
Objectives (PWQO) and all exceedences were highlighted. A more detailed analysis of chioride,
iron, chicrophyll-a, secchi depths, tctal phosphorus and TKN was then completed, with specific
tfrends illustrated in graph format {see Section 4.2.3 ).

The sample results for Stations 2, 3, 6, 7, 9, 11, 12, 14, 16, 17 and 25 were then compared to the
1988-1990 results. The differences between the past and present conditions were then calculated
in Appendix B-2 of this report.

Comparisons of the data collected in 1988-1990 and 2000 are also presented in graph format in
Section 4.2.3 of this report. The compared parameters included: calcium, conductivity, sodium,
chloride, pH, alkalinity, totai phosphorus, nitrogen and chlorophylil-a. it shouild be noted that
sacchi depth comparisons were not possible because the raw data for 1988-1990 was not

available for this study.

The 2000 chemistry results also indicated obvious changes in iron and sulfate concentrations,
which had occurred since the 1988-1890 study was completed. These changing trends are
graphed in Section 4.2 3 of this report.

4.2.3 2000 Lake Nipissing Field Observations and Water Chemistry Resuits

As discussed in the above section, the complete fist of 2000 chemistry results are presented in
Appendix B-1 of this report. The following selacted parameters of interest, are primarily reporied as

average concentrations.

i} General

Station 7 (Cache Bay at Cache River outlet) and Station 16 (Northeast of MacPherson Creek
outiet) were the only stations to have one or more samples in exceedence of the PWQO for pH of
6.5-8.5. The Station 7 pH levels ranged from 9.7-10.2 with an average of 9.9. Station 16 ranged
from 7.7-9.2 with an average of 8.5. The remaining twelve stations were within the pH range of

6.5-8.5 (see Figure 4).

The highest average alkalinity levels of 43 mg/t. and 50 mg/L were measured at Stations 6 (at
Sturgeon River outfet} and Station 7. The remaining tweive stations were within the alkalinity

range of 19-25 mg/L (see Figure 5).

Station 9 (Callander Bay at Wistiwasing River outlet), had the highest average chlorophyil-a
concentration of 0.01 mg/l.. The remaining thirleen stations were within the range of 0.004-0.007

mg/L. {see Figure 6).

The deepest secchi readings were measured at Stations 12 {French River outlet), 25 (upper
French River) and Station 16, with respective average measurements of 2.5m, 2.6m and 2.2m.
The shaifowest average readings of 1.2 m and 1.1 m were measured at Stations 6 and 6a (Cache
Bay outlet) respectively. The remaining nine stations were within the range of 1.1-1.9 m (see

Figure 7).

12



Figure 4. Lake Nipissing 2000 Average pH Measurements
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Figure 5. Lake Nipissing 2000 Average Alkalinity Measurements
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Figure 6. Lake Nipissing 2000 Average Chicrophyli-a Concentrations
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Figure 7: Lake Nipissing 2000 Average Secchi Depth Measurements
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ii) Nutrients

The PWQO of 0.02 mg/L for total phosphorus was exceeded at Stations 6, 7, 9 and 12, with
respective averages of 0.029mg/L, 0.025mgfl., 0.022mg/t. and 0.021mg/.. The lowest average
phosphorus concentrations of 0.003 mg/L and 0.004 mg/L were present at Stations 16 and 17
{Southeast of MacPherson Creek outlet) respectively. The remaining eight stations were within

the range of 0.003-0 016 mg/L. (see Figure 8}.

The highest average TKN concentrations of 0.94 mg/t and 0.85 mg/L were found at Stations 6
and 7 respectively. The remaining twelve stations ranged {rom 0.44-0.66 mg/L. (see Figure 9).

i) lons

The highest average chioride fevels of 8.5 mg/L, 9.3 mg/L and 8.1 mg/L. were detected at Stations
6 and 7 and 9 respectively. The lowest average concentration of 4.19 mg/L occurred at Station 6a
(Cache Bay outlet). The remaining ten staticns were within the range of 5.1-6.64 mg/L (see

Figure 10}.

iv) Metals

The PWQO of 0.3 mg/. for iron was consistently exceeded at Station 6 with an average
concentration of 0.5 mg/L. The remaining thirteen stations were within the PWQOQO, with average

concentraticns ranging from of 0.15-0.20 mg/L (see Figure 11},

v} Station 12 Water Temperature and Dissolved Oxygen Profiles

Station 12 water temperature and dissolved oxygen profiles were recorded at 1 m intervals, to a
total depth of 8 m. The temperatures remained between 18.7-19.8 °C throughout the field season,

while the D.0. readings ranged from 8.24-8.52 mg/L (see Table 1).

Table 1: Lake Nipissing, Station 12 water temperature and dissolved oxygen

rofites for 2000 field seascon
Depth June July August

(m) Temperature | D.0. | Temperature D.0. | Temperature | D.C.

oy lmgny| € lmoml (C)  img/l)
1 19.8 8.38 19.7 8.32 19.8 8.39
2 19.8 8.24 19.6 8.34 19.8 8.41
3 19.7 8.35 19.6 8.36 19.8 8.44
4 19.5 8.33 19.6 8.35 19.8 8.44
5 19.4 8.33 19.6 8.39 19.8 8.45
5 19.1 8.28 196 8.36 19.8 8.45
7 18.7 8.30 19.6 8.36 19.8 §.48
8 18.7 8.25 19.6 8.36 19.8 852

15



Figure 8. 2000 Lake Nipissing Average Phosphorus Concentrations
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Figure 9: 2000 Lake Nipissing TKN Average Concentrations
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Figure 10:

2000 Lake Nipissing Average Chloride Concentrations
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Figure 11: 2000 Lake Nipissing Average Iron Concentrations
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43 Comparison of 1988-1990 and 2000 Lake Nipissing Water Quality Results

As discussed in the above section, a detailed comparison table of the 1988-1990 and 200C chemistry
results is presented in Appendix B-2 of this report. The following selected parameters of interest are

reported as average concentrations.

i)

iir}

pH and Alkalinity

The 2000 study results indicate that the average pH levels increased by a range of 1%-14% at nine
of the eleven comparison sample stations (see Figure 12). Station 7 (Cache Bay at the Cache River
outlet) was the only location to_exceed the PWQO pH objective of 8.5 during both studies, with
average pH levels of 8.6 in 1988-1990 and 9.9 in 2000. Station 7 also had the greatest pH increase
of 14%, while Stations 12 (French River outlet) and 25 {upper French River), had the lowest changes
of 0% and 1% respectively.

Ten of the eleven comparison stations indicated moderate increases in the 2000 alkalinity ievels, by
a range of 2%-22% (see Figure 13). The greatest increase of 63% however, occurred at Station 8
(Sturgeon River outlet). Aithough Station 6 had an intermediate average alkalinity level of 16.0 mg/L
in 1988-1990, it increased to the second highest level of 43 mg/L in 2000. Station 7 had the highest
alkalinity levels in both studies, measuring 49 mg/L in 1988-1 990 and 50 mg/L in 2000.

Chiorophyil-a

The average chlorophyli-a concentrations increased by a range of 25%- 50% at every station, except
for Stations 7, 16 (MacPherson Cresek outiet) and 9 (Callander Bay) (see Figure 14). Stations 7 and
16 had 0% changes, with the respective concentrations remaining at 0.007 mg/L. and 0.004 mg/L in
2000. Station 9 however, had a 20% decrease, from 0.015 to 0.012 mg/L in 2000.

FPhosphorus and TKN

Phosphorus was the only parameter to demonstrate highly variable differences between past and
present conditions throughout the entire study area (see Figure 15). The greatest increase of 50%
occurred at Station 6. The average concentrations increased from 0.015 mg/L. in 1988-1990, to 0.03
mg/L. in 2000, which exceeds the PWQO of 0.02 mg/L. The Station 12 concentrations of 0.012 mg/l.
were weil below the PWQO in 1988-1990, but increased by 44% to 0.020 mg/L in 2000. While the
phosphorus concentrations at Stations 2 (east of Little Sturgeon River). 9, and 25 increased by a
range of 5%-19%, they were ail within the PWQO.

The greatest decrease in phosphorus concentrations occurred at Stations 16 and 17 (West Bay
outet), with reductions of 77% and 66%, respectively. The status of these stations was also changed
from having relatively high average phosphorus concentrations of 0.021 mg/L and 0.018 mg/L. in
1988-1990, to having the lowest concentrations of 0.007 mg/l. and 0.008 mg/L in 2000. The
remaining five Stations 3(Mosquito Creek outtet), 7, 9, 11(City of North Bay shoreline) and 14(South
Bay), decreased by a range of 16% to 50%. it is worth noting that Station 7 was the only station to
exceed the PWQO during both studies, with concentrations of 0.030 mg/l. and 0.025 mg/L in 1988-

1990 and 2000 respectively.

The TKN concentrations increased at every sample station, with the greatest increase of 65%
occurring at Station 6 (see Figure 16). The Station 6 average concentrations increased from 0.33
mg/L. in 1988-1990, to 0.84 mg/L in 2000. The lowest increase of 15% occurred at Station 11, with
concentrations of 0.41 mg/l. in 1988-1990 and 0.50 mg/L in 2000. The remaining nine stations

increased by a range of 18% to 30%.

18



Figure 12: Lake Nipissing Average pH Levels -
comparison of 1988-1990 to 2000 data
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Figure 13: Lake Nipissing Average Alkalinity Levels -
comparison of 1988-1990 to 2000 data
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Figure 14: Lake Nipissing Average Chlorophyli-a Concentrations -
comparison of 1988-1990 to 2000 data
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Figure 15: Lake Nipissing Average Total Phosphorus Concentrations -
comparison of 1988-1990 to 2000 data
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Figure 16: Lake Nipissing Average TKN Concentrations -
comparison of 1988-1990 to 2000 data
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iv} Sodium and Chioride

v)

vi)

With the exception of Stations 6 and 7, the minimai changes in sodium concentrations ranged from
decreases of 1% to increases of 15% (see Figure 17). Station 6 increased by 57%, changing it's
status from having the lowest average sodium concentration of 2.46 mg/L in 1988-1990. to the
having the highest concentration of 5.75 mg/t. in 2600. Station 7 increased by 32%, with a moderate
concentration of 3.35 mg/L in 1988-1990, ta the second highest concentration of 4.92 mg/L in 20C0.

The chloride concentrations were greater at every sample station, ranging from 25% to 81%
increases throughout the entire study area (see Figure 18). The greatest increases of 81% and 51%
accurred at Station 6 and 7 respectively. The Station 6 average concentrations increased from 1.62
TCU in 1988-1930, to 8.50 TCU in 2000. The Station 7 average concentrations increased from 4.51
TCU in 1988-1990. to 9.3 TCU in 200C. The remaining nine stations increased by a range of 25%-

45%.

tron

Iron concentrations increased by a range of 6%-77% at nine of the eleven sample stations, with 6%
decreases occurring at Stations 16 and 17 (see Figure 19). The average concentrations at these
stations respectively decreased from 0.16 mg/L and 0.17 mg/L in 1 988-1998, to 0.15 mg/L and 0.16
mg/L in 2000. The PWQO of 0.3 mg/L was exceedence only at Station 6, which increased from 0.19

mgiL. in 1988-1990C to 0.51 mg/L in 2000.

Sulfate

Sulfate was the only parameter to decrease at all eleven sample stations by a range of 30%-88%
(see Figure 20). The largest decreases of 81% and 88% occurred at Stations 6 and Station 7,
respactively. The average concentrations at these stations decreased from 11.1 mg/L and 8.58 mg/L
in 1988-1990, to 8.58 mg/t. and 1.9 mg/L in 2000. The smallest decreases of 30% and 44% occurred
at Stations 2 and 11. The average concentrations at these stations respectively decreased from
10.57 mg/L and 10.64 mg/L in 1988-1990, to 7.5 mg/L and 6.0 mg/L in 2000.

4.4 REVIEWER COMMENTARY

4.4.1 Wildemess Preservation Committee of Ontario

o With the limited data, there do not seem o be significant differences in the 1988 fo 2000 data. It
may therefore be wise rot lo state thal there are significant differences in the report since this is

not conclusive.

o Information should be included on tand use changes that have occurred since the previous 1988-

1990 report. Are there concerns for future development on the lake? In light of these uncertainties,
it cannot be conclusively stated that the water quality has not changed since the earfier study was
completed.

» Baseline or trend monitoring points should be situated where mixing is ensured. The report states

that the 1988-90 sampling locations were close to point sources. * These should not be used for
trend monitoring since they show local effects or source changes. This adds o the total variably of
the data at a site since the source has many dependant variables such as wind, rainfall, the flow
patterns and flow foadings. But they can be good lo highlight potential areas of concem for further

wWOrK.
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Figure 17: Lake Nipissing Sodium Concentrations -
comparison of 1988-1990 to 2000 Data
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Figure 18: Lake Nipissing Average Chloride Concentrations -
comparison of 1988-1990 to 2000 data
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Figure 19: Lake Nipissing Average Iron Concentrations -
comparison of 1988-1990 and 2000 data
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Figure 20: Lake Nipissing Average Sulfate Concentrations -
comparison of 1988-1990 and 2000 data
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e Algae problems & high chlorophyfl-a levels were documented in 1988 & 2000 but nothing is
discussed about possible nutnent sources, lack of circulation, changes in flow, depth, water
temperature, all of which affect the growth of algae. To evaluate what can be done fo reduce the
algae, this information will need to be collected. Future studies should also include the

identification of algae types.

« Station 6, located near the Sturgeon Creek outlet to L.ake Nipissing, shows increased fevels of
many parameters. (>conductivity, >0.0.C., <D.0., >TKN, >TP >iron). Considenng it was a wet
year, it is likely that this sample point has been affected by stormwater runoff. Perhaps this should
be further investigated. Information sheuld also be collected on land uses and possibie pollution

Sources.

e The deep secchi disk reading at 12 would indicate that if the area was stratified, it would fikely be
at >8m. The relatively greater clanty may possibly be due to the presence of farger amphipod
populfations at this station. _

e Future studies should utifize a longer D.O. probe to ensure that data collection occurs below the
thermocfine.

« With the limited cata, there does not seem fo be significant differences in 1988 to 2000 data. it
would therefore be wise to not conclusively state that there are significant differences in the final

report.

« Algae problems & high chlorophyii-a were documented in 1988 & 2000, but possible sources of
nutrients, lack of circulation, changes in flow, depth or water temperature are not identified. This
information should be collected, and algae types should be identified in order to evaljuate what can
be done to reduce these algae levels.

4.4.2 Ministry of the Environment

e There do not seem to be any significant differences between the 1988-1990 and 2000 data. Minor
variability may be a result of temporal variations in sampling. 1988-1990 data also included a May
sampling event, which is often higher in total phosphorus, particularly in the lake samples. In
contrast, the 2000 sampfing occurred in late June, which is often lower in total phosphorus.

5.0 CONTRIBUTING WATERCQURSE BENTHIC MACROINVERTEBRATE BIOMAP EVALUATIONS

5.1 WATERCOURSE EVALUATION OBJECTIVES

5.2

The Biological Monitoring and Assessment Program (BioMAP) was applied to this study in order to
evaluate the long-term water quality conditions of eight major watercourses that flow into Lake Nipissing

(see Figure 3).
BicMAP DESCRIPTION

Benthic macroinvertebrates include those larger invertebrates that crawl over, or within aquatic
substrates (e.g. sediments, stones, vegetation) for at least part of their life cycle. Several comman
examples of benthic macroinvertebrates include: mayflies, caddisflies, beetles, crayfishes, snails, clams

and worms.

The BioMAP system is used to evaluate benthic macroinvertebrate communities as water quality
indicators. This is possible because benthic macroinvertebrates have specific habitat requirements and
restricted mobility, and are therefore continuously exposed to the constant and/or changing
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5.3

environmental conditions of lccalized areas. As a result, their responses to environmental stresses
(e.g. chemical pollution, siltation, channelization, etc.) can provide important insights into the
ecological heaith of aquatic systems.

BiocMAP determines if specific aquatic habitals maintain unimpaired or impaired water guaiity
conditions. “Unimpaired” water quality is defined as being unaltered by human activity, while
“impaired” water guality is altered by human activity. When an aguatic habitat becomes degraded by
poliution, the existing aguatic community may be replaced by a different, “out of place” community
that is more suited to the new environmental conditions. For example, an existing pollution sensitive,
coldwater community may be repiaced by a more potiution tolerant, warm

water community.

“Impaired” water quality is therefore identified by the prasence of benthic macroinvertebrate species
whose environmentat requirements do not match those expected at that site {e.g. cold water habitats
are dominated by warm water species). Conversely, “unimpaired” water guality is identified by the
presence of benthic macroinvertebrate species whose environmental requirements are matched to
those expected at that site (e.g. cold water habitats are dominated by cold water specias, while
warm water habitats are dominated by warm water species).

BioMAP EVALUATION METHODOLOGIES

The eight watercourses were evaiuated according to BioMAP methods, as outlined in: BioMAF:
bicassassment of water quality (Griffiths, 1999). The BioMAP water quality evaluations were
determined through the following activities:

Step #1: Aquatic Habitat Classifications

Visual observations and physical measurements recorded at each station were used to develop the
following habitat designations, as outlined in the BioMAP user manuat:

ajcreeks: - headwaters of a riverine system (upper rhithron)
- bankfull width of <4 m
- principally first and second order systems
- closed tree canopy over water
- cold or coot summer temperaturas

b) streams: - lower stretch of the rhithron
- bankfull width of 4-16 m
- principally third and fourth order systems
- partially open tree canopy
- cold, coo! or warm summer water temperatures

c) nvers: - upper stretch of potamon
- bankfuli width 16-64 m
- principally fifth and sixth order systems
- open tree canopy; sunlight reaches water surface
- cool and warm summer water temperatures

Step #2  Benthic Macroinvertebrate Collection

Two benthic macroinvertebrate evaluation stations were established approximately 50 paces apart,
at each of the eight watercourses, for a total of sixteen stations. The benthic macroinvertebrate
coltection procedure utitized an artificial substrate consisting of cube-shaped wire baskets lined with
a cobbie-sized substrate. During the last week of June 2000, three baskets were piaced in each of
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the sixteen stations, secured with stakes and marked with flagging tape. The field crew retumed in
late August to remove the baskets from each station.

The invertebrate collection procedure required that nets be used to manually sweep uncer the
baskets as they were removed in order to catch any fleeing macroinvertebrates. The purpose of this
guantitative sampiing was to estimate the population density of each species located within a

defined area.

The following habitat conditions were also recorded at the time of the invertebrate basket collections:

- Water temperature, D.O., pH, color, clarity, odor, watercourse width, watercourse depth,
substrate type, macrophytes and bank vegetation.

Step #3  Macroinvertebrate Processing Methodology

The benthic macroinvertebrate samples were preserved in 10% buffered formalin solution within 24
hours of collection, in order to prevent them from degrading due to die-off and decay. The samples
were then poured into a stack of three sieves containing 4 mm, 2 mm and 500 pm mesh. Water was
then poured over the entire area of the top sieve and the stack was gently shaken to drain off as
much water as possible. This was continued until the drained water was clear. The contents of each
sieve were then placed in separate white enamet trays. The benthic macroinvertebrates were ther
removed from each tray using tweezers, and preserved in sample Cottles containing an 80% ethanol

soiution.

Step#4 Benthic Macroinvertebrate Species Identification and Sensitivity Ranking

The processed samples were submitted to a taxonomic expert for quanitification and identification to
the species level. Using the BioMAP manual (Griffiths, 1998), sensitivity values ranging from 4 {most
sensitive) to O (least sensitive), were recorded for each species.

Step#5  Water Quality index Calcuiation

The macroinvertebrate numbers and sensitivity values for each species were used in the following
BioMAP (d) quantitative water quality calcutation:

n
WQl = [£ (%~ In(q + 1))} + [Z In(x+ 1)}

where, Sv is the sensitivity value of the i ranked taxon,
xi is the density of the ith taxon,
n is the number of taxa in the sample,
in is the natural logarithm, and
e is the number 2.718.

Step#6  Water Quality Classification

Habitat classifications and water quality index values for all sixteen stations were referenced with
Table 2, and designated as either “impaired” or “unimpaired”.



54 BioMAP DATA ANALYSIS

The benthic macrcinvertebrate samples were identified by Rcnald Griffiths (BioMAP author) and given
individual sensitivity values. These values were then applied fo the BioMAP water quality index calculation
for each station, as described in Section 5.3 of this report. The values were then compiled in Table 3, and
each station was designated as either “unimpaired® or “impaired™.

55 WATERCOURSE EVALUATION RESULTS

Figure 3 identifies the impaired watercourses located along the northermn and western shorelines, while the
unimpaired and marginal watercourses were primarily located along the eastem shoreline. The detailed
benthic macroinveriebrate species list is included in Appendix B-3 of this report.

Of the eight evaluated watercourses, only one (Wistiwasing River} received an “unimpaired” water quality
designation. Two watercourses (South River and La Vase River) had marginal water quaiity. Four
watercourses (MacPherson Creek, Veuve River, Cache River and Mosquito Creek) received “impaired”
water quality designations. The eighth watercourse (Littie Sturgeon River) was impaired at the upstream
Station 6, but marginal at the downstream Station 7.

5.6 REVIEWER COMMENTARY

56.1 Wildemess Preservation Committee of Ontario

e The Wistiwasing River is cfassified as an unimpaired niver that enters Calendar Bay. Is it therefore
assumed that the river is not a contributing source of the Bay's algal probltems? Diract observations
suggest that stormwater discharges to the bay, fack of circufation, depth, and water temperature may
be the mayor problems.

56.2 BioMAP Author

» The Wistiwasing River is clearly the best watercourse. The remaining watercourses are similar to
each other, with marginal to impaired water quality.

» The causes of impairment cannct be conclusively determined without further investigation (e.g.
identification of possible point discharge sources, surrounding fand use mapping, etc.).
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Table 3: Lake Nipissing watershed benthic invertebrate monitoring
and water quaiity evaluation

Watercourse Habitat Calculated BioMAP
Type BioMAP (d) WQ
WQ Value Designation
Wistiwasing River 7 Stream 16 >12
l(upstream}) «+ Unimpaired
istiwasing River Stream 18 >12
I\(I:ownstream) «» Unimpaired
L.aVase River River 7 <9 =7
(upstream) = _Marginal
LaVase River River 7 <9, =7
(downstream) L <« _Marginal
South River River 8 <9, >7
K(upstream) <+ _Marginal
South River River 7 <g, =7
downstream) 1 _ <= Marginal
Little Sturgeon River River 6 <7
|(upstream) «« Impaired
Little Sturgeon River River 8 <9, >7
«- Marginal
River 6 <7
*» Impaired
River 6 <7
downstream) - _Impaired
i Stream 8 <10
«« Impaired
Stream 6 <10
| -+ _Impaired
MacPherson Creek G — <7
(upstream) «« Impaired
MacPherson Creek Stream 7 <10
-+ Impaired
Stream 4 <10
-~ Impaired
Mosquito Creek Stream 5 <10 I
(downstream) | <= Impalred

*BioMAP = Biological Monitoring and Assessment Program

"WQ = water quality

“See Figure 3 for watercourse locations
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6.0 CHRETIAN DRAIN AND MACPHERSON CREEK: Water Quality, Fisheries and
Watercourse Evaluations

6.1 STUDY OBJECTIVES

The Chretian Drain discharges agricuftural runoff to MacPherson Creek, which ultimately flows into Lake
Nipissing. Water quality sampling, electrofishing and watercourse assessment activities were conducted on
both the creek and the drain in order to characterize the existing contrasting conditions of each channel. The
results of this study will be entered into a new database, to be updated through follow-up studies.

6.2 STUDY SITE LOCATION AND DESCRIPTION

The MacPherson Creek headwaters begin in Kirkpatrick Township and flow southward through MacPhersen
Township, located 20 km west of Sturgeon Falis. The creek flows through both natural and agricultural lands
before entering Bear Lake, which ultimately discharges to the western shore of Lake Nipissing (see Figures
3 and 21). The Chretian Drain is an engineered channel that extends 3 km through an agricuitural fietd
before discharging to MacPherson Creek. The drain converges with MacPherson Creek midway between the
creek headwaters and Bear Lake, within MacPherson Township.

6.3 STUDY METHODS (author: Derrick Smith)
6.3.1 Field Evaiuation

The MacPherson Creek and Chretian Drain were initially traversed by cance and foot in order fo gain a
better understanding of the topography, access routes, sampling stations, and flow dynamics. A greater
familianty of the site was also gained by viewing the Vemer 41-1/8, Ed. 4, topographic map and aerial
photographs of the MacPherson Creek and the Chretian Drain.

The drain is not illustrated on the topographic map, and was therefore mapped through the use of a
Garmin 12 Geographical Positicning System (GPS). The field crew walked the drain and designated
waypoints for each major meander point. Waypoints were also given to significant features such as:
tributaries, outfalls, and cuivert crossings. General descriptions of each waypoint are included in

Appendix C-1 of this report.

6.3.2 Water Chemistry

A totai of fifteen water quality sample stations were established ajong the Chretian Drain and
MacPherson Creek (see Figure 14). Each sample station was located af selected tributary junctions, with
one upstream and one downstream sample coliected at each junction. Sites were aiso chosen with
regard to what type of fand the tributary passed through {e.g. crop fields). The purpose of this was to
attain a sample that was representative of the area the water passed through, as welt as to identify any
significant changes in water quality. For example, samples that were taken close to Bear Lake, were
representative of several tributaries upstream, while samples taken at unit C only represent conditions
upstream of unit C.

Flow within this system varied as a direct result of precipitation, with levels fluctuating 1m after rain
events. The highly fluctuating water leveis resuited in only one session of water samples being taken.
Once at a station, the current and previous weather conditions, time of day, the date, GPS coordinates,
flow rates, sample procedures, and descriptions of the surrounding landscape were recorded. Each site
was also flagged and given an identification number starting with AAT1, AAZZ, and so on (See Figure

21).
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MacPherson Creek and Chretian Drain sample stations and

Figure 21:
assessment units.
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Each sample was submitted for analysis of the following parameters:

« General aikalinity, pH, hardness, turbidity, total suspended scihids, D.O.C. and B.O.D.

« Nutrients: ammonia, nitrate, nitrite, TKN and phosphorus

At each station, six water samples were ccllected using a 1.5 m sampiing pole at % the depth of the
stream (stream depth varied significantly). One 250 ml air sample was alsc taken for the duration of the
sample pericd. Ail parameters, except phasphorus and 8.0.0., were bottied in four S00mi pet bottles.

The phosphorus and B.O.D samples were bottled im 250 ml and 520 mi brown glass bottles
respectively. All samples were delivered to Near North Laboratories in North Bay, Ontario.

6.3.3 Walercourse Assassmert

The purpose of the watercourse assessment was to produce a quantitative inventory of the landscape by
visual interpretation and measurements. In this case, the assessment was conducted in context with
both the Stream Assessment Protocol for Ontano—VZ2.1 and the MNR Fisheries Guidelines for the
Review of Agrcuftural Drain Maintenance Proposals (Smith, 1892).

The entire drainage system was initially divided into sub-units {see Figure 21), which made it easier to
discuss as well as organize the system assessment into smaller, more detailed sections. Starting at the
neadwster {section A), the assessment traversed from upstream to downstream. Each subunit was sub-
divided into 100m portions using flagging and measuring tape, which constituted a section. To increase
efficiency, the GPS was used in relatively straight stream segments by marking a point and walking 100
m away from that point. Efficiency was also increased by the use of two crews working towards each
other, with ane moving downstream, and the other moving upstream. At every 500 m {five sections), a
stake was driven and marked, which constituted a sub-unit. Each sub-unit was referenced (if not visible)
using a GPS and etched on a copied map of the area, which included significant observations and
tocations. One shouid only have to mark the start of the unit with the GPS and travel from that marik by
100 m increments to produce the same results next season.

With one investigator on each stream bank and the other in the sfream, each 100 m section was walked
and observed in confext with the assessment methodology (Appendix C-1). At the end of each section,
both investigators discussed the stream habitat with regards to the protocol and established a value on a
Form 1 assessment sheet. Some of the parameters listed on the form one concem the sfreambed. This
is why one of the two investigators must be in the water during the observations in order to determine
the stream substrate. In areas where the water level is too high, a canoe can be used to probe the
bottom with a paddie or staff. The shoreline can also be watked to the maximum height of the waiters.

Once the Form 1 sheets are coliected for each section and subunit, the forms can be further condensed
onto a summary Form 2 sheet, and finally a Form 3 sheet (Appendix D). In this case, a Form 3 will be
completed once all Form 2 sheets have been summarized.

6.3.4 Watercourse Cross Sections and Velocity Measurements

This procedure can be conducted while doing the stream survey to limit the number of field visits, The
following is the equipment need for the survey:

GPS

Two stakes

i.evel

Mallet or axe

20 m rope

Metre stick or a weighted measuring tape

Waiters

Canoe with relevant boating equipment such as paddies and safety gear (if needed)
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A watercourse cross section was taken at the end of each unit. For example, only one cross section
was needed at the end of Units A, B, C, etc. At each site, a stake was driven at the top of each bank. A
rope previously marked with 10 cm intervals was tied from one stake to the other at the stake/ground
interface, and subsequently leveled. A weighted tape (preferred since most depths exceeded 1 m), was
used to take vertical measurements at each 10 cm interval. Each measurement was taken at the height
of the rope, and not the water level, which fluctuated and was therefore not representative of the total
channel depth. The velocity was also measured at each cross section. This was done simply by helding
a meter stick parallel to the flow and dropping a leaf into the water at the top of the stick, while recording

the time taken to reach the end.

6.35 Etectrofishing and fish inventory

A general fish inventory was conducted at the following waypoints:

e Unit C 17T 0558238 5135749—start of 100 m section and divided in 25m segments.
e Unit G 17T 0558316 5133425—start of 100 m section and divided in 25m segments.

Electrofishing was conducted in accordance with the MNR Class 2 electrofishing manual, and was
supervised by an MNR Management Biologist. Equipment and practice of this assessment was
attained and conducted with permission of the MNR. The fieid procedures also followed the guidetines
outlined in the MNR Class 2 electrofishing manual. Each fish was identified, weighed, and measured for
iength. The efectrofishing results are presented in Appendix C-3 of this report.

6.4 DATA ANALYSIS
6.4.1 Water Quality

A total of sixteen sample stations wera studied along the MacPherson Creek and the Chretian Drain.
The water chemistry data for each of these stations were entered into Appendix B4, and all PWQO

exceedences were highlighted.

A more detailed analysis was also conducted on the foilowing six sample stations. 14, 15, 88, 17, 18 and
21. These stations were specifically chosen for the purpose of identifying changes that may have
occurred in the MacPherson Creek water quality, upstream and downstream of the Chretian Drain outlet.
The MacPherson Creek background conditions were evaluated at Stations 14 and 15, which were
located 500 m and 150 m (respectively) upstream of the Chretian Drain outiet. The Chretian Drain water
quality was evaluated at Station 88, located 250 m upstream of the outlet to MacPherson Creek. The
MacPherson Creek downstream conditions were evaluated at Stations 17, 18 and 21, located 750 m,
1.75 km, and 3.6 km (respectively) below the Chretian Drain outlet.

The Chretian Drain receives agricultural runoff, which typically includes associated fertilizer constituents
(e.g. phosphorus and TKN) and soil particles (measured as turbidity and TSS). The relationships
between phosphorus & TKN and turbidity & TSS are graphed in Section 6.5.2.

6.4.2 FEisheries

The electrofishing results were evaluated by an MNR fisheries, who made relevant comments and
recommendations (see Section 6.6).

6.4.3 Watercourse Evaiuations

The watercourse evaluation results were compiled into an extensive collection of approximately 150
observation sheets. The quantity of information collected from the watercourse evaluations is beyond the
scope of this report, and will therefore be included in a separate report at a later date.
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6.5 RESULTS

651 Field Dbservations {(author: Derrick Smith}

Several observations were made during the period of June to September 2000. Firstly, in section E, a
large beaver dam was removed, which lowered the water level within the area by more than 1.5m. This
resulted in a large flush of debris, sediment, biota, and water downstream. This dam removal is
significant since it is still assumed that the system cannot be disturbed by agricultural practices. The
result of such a rapid change in the system would aiso disturb aquatic and shoreline habitat to the extent

that adaptation may not be plausibte.

Secondly, this system is also very active with wildlife, such as birds, reptiles, amphibians, and mammais
(e.g. bear, fox, raccoon, etc.). This is significant because the amount of agriculture is much less than the

total amount of natural lands and vegetation within the system.

Finally, the Chretian Drainage system is a very rapid flowing system after a storm event. With this, large
amounts of suspended solids are carried downstream. The result is obvious sediment deposition along
the shoreline and on vegetation. This suggests that the system is a high energy environment, which is
susceptible fo rapid change (e.g. water chemistry and water level fluctuation).

6.5.2 Water Chemistry Resuits

As discussed in the above section, the complete water chemistry data set is presented in Appendix B4
of this repart. The following selectad parameters are reported as average concentrations.

i) Phosphorus and TKN

Figure 22 iilustrates that all six sample stations exceeded the 0.03 mg/L. PWQO for phosphorus. The
highest phosphorus and TKN concentrations of 0.423 mg/l. and 2.57 mg/l., were detected at the
MacPherson Creek background Station 14. Both phosphorus and TKN dropped sharply at the
downstream Station 15, with respective concentrations of 0.05 mg/l. and 1.29 mg/L.. Both parameters
rose to 0.071 mg/L and 1.81 mg/L at the Chretian Drain Station 88. Phosphorus increased slightly to
0.068 mg/l. at the downstream Stations 17, increased further to 0.088 mg/L at Station 18 and
dropped again at Station 21 to 0.048 mg/L. In confrast however, the TKN levels at Station 17 dropped
to 0.95 mgiL, increased to 1.32 mg/L. at Station 18 and dropped to 0.48 mg/L at Station 21.

i) T3S and Turbidity

The TSS levels were highest at the background Station 14, with concentrations of 3 mg/t. TSS
sharply dropped to 5 mg/l. at the downstream Station 15 (see Figure 23). The level then increased to
9 mg/L at the Chretian Drain Station 88, and decreased to 3 mg/L at the downstream Station 17. The
levels then rose to 8 mg/L at Station 18 and decreased to 7 mg/L at Station 21.

In contrast to TSS, the turbidity levels were highest at the Chretian Drain Station 88 with a
concentration of 13 NTU. However, the rise and fall patterns were similar between the two
parameters with the turbidity levels dropping sharply from Station 14 to Station 15, with respective
leveis of 12.1 NTU and 2.3 NTU. The levels then rose at the Chretian Drain Station 88 and dropped
to 2.8 NTU at the downstream Station 17. The turbidity levels increased to 7.2 NTU at Station 18

and increased further to 8.7 NTU at Station 21.

6.5.3 Fish Survey
The electrofishing results are presented in Appendix C-3 of this report.
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Figure 22: Chretian Drain and MacPherson Creek -
TKN and Phosphorus Concentrations
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6.6 REVIEWER COMMENTARY

6.6.1 Ministry of Agriculture, Food and Rural Affairs

The water quality data provided a good start to astablishing a basefine but there is not encugh
information to draw any conclusions about the basic stream health and potential impacts. For
exampie, the range of total phosphorus data from Stations 12, 10 and 13 indicate an anomaly. This
may have been due fto questionable quality controf in the field (e.g. misiabeled bottles?), or the
sample may not have been taken from the stream center where flow is integrated from within a tle
drain or point source septic cutlet. These questions cannct be answered without more information
about the site at point of sample. Conclusions can also not be drawn on one time grab samples.
Dugplicate samples and sampling over time would be necessary to identify frends in quality.

It would be helpful if the surrounding fand use observations and flow measurement data were
incorporated info this report. The flow data should be used lo calculate nutrient foading to the
receiving water body (uttimately more significant than individual concentrations).

Future sampie collections and water quality monitoring programs should include:

- What were the drain condifions at each sampling point {e.g. had the drain been cleaned cut in
some areas al the time the samples were taken?),

- Samples should be collected on same days and weather conditions.

- The individuals focated along the drain should set objectives for use and targets for quality within

the drain. in doing so, they could set up an action plan to meet their targets.

A pro-active approach should be taken to implement best management practices for maintaining

drains (see BMFP manual “Fish and Wildiife Habitat Management” pages 74-75).

6.6.2 Ministry of Natural Resources

The water qualty data has provided us with high quality updated information on many water quality
parameters. The electrofishing resuits are somewhat questionable, which may be due to several variables
(e.g. imited sampling timeframe, fluctuating water fevels, species identification expertise, etc.). It is
therefore recommended that a more thorough study be completed in the 2001 field season. The new study
should include a complete fish species inventory in addition to benthic invertebrate and vegetation

surveys.

In addition to work in the drain system, there are many drain inlets that discharge to Lake Nipissing which
we know very liftle about with respect to water quality, fish habitat and species. Moregver, there are
numerous other profects that would also be desirable to complete with appropriate human resources and

funds:

- Post-tournament mortality study of northemn pike folfowing the Cache Bay Pike Derby;
- & lake sturgeon education project, including a live display in Sturgeon Falls as the final product;
- more benthic basket work conducted in the many Lake Nipissing infets, to obtain a true “big picture”

in the quest to monitor the Lake Nipissing ecosystem.

6.6.3 Witdemess Preservation Committee of Ontario

L]

Future studies could be improved by placing greater effort on same-day water sample collections,
and fess effort on such extensive water velocity data collections.

A level meter should ideally be used to colfect continuous flow data. Another less expensive

monitoring method includes the instalfation of temperature probes fo detect rain events passing
through a site with the changes in the daily temperature pattemns.
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7.0

7.1

7.2

The study area has many field tile drains to compensate for naturally poor drainage conditions. Rain
event discharges will make the watercourse velocities and water qualty fluctuate even greater.

Total phosphorus, TKN and SS concentrations were highest at Station 14 dunng wet weather
events. Is this due to surrounding land uses?

The decreased SS concentrations from 37 mg/L to 5 mg/L at Station 15 s likely due to settfing at the
pond (fiefd notes).

The sample stations were monitored on different days and weather conditions. We are therefore
comparing a dry weather input of the drain on & wet weather data in the creex, which cannot
accurately charactenze water quaiity conditions between stations.

if the MNR believes the electrofishing data to be suspect, it should not be used. In the future, the

creeks should be inventoned on a priority basis. Possibly one criterion coufd be to protect areas from
cevelopment or as part of an improvement pfan.

MERRICK LANDFILL SURFACE WATER QUALITY MONITORING

SITE LOCATION AND STUOY PURPOSE

The Merrick Landfill site is located approximately 20 km north of North Bay, just east of Highway 11
and north of Sand Dam Road (see Figure 24). The Little Sturgeon River runs along the western
perimeter of the landfill, flowing in a southerly direction, ultimately discharging to the north shore of
{ ake Nipissing (see Figure 3). The purpose of this study was to determine if leachate was migrating
from the Merrick Landfill to the Little Sturgeon River.

SAMPLE STATION LOCATIONS

Five water quality sampie stations {SW-U, SW-M, SW-T, SW-P and MER1) were avaluated along the
Little Sturgeon River at varying distances from the tandfill (see Figure 24} *Channei A" begins at the
easten perimeter of the landfill, and flows directly to the river. Station SW-U was estabiished
approximately 1 km upstream of Channel A, for the purpose of monitoring background water quality
conditions. Station SW-M was located approximately 150 m downstream of Channel A, at the
sauthwest corner of the landfill site. Station SW-T was located on a secondary tributary, which flows 1
km downstream to the Littie Sturgeon River, converging approximately 750 m downstream of Charnnel
A SW-P was located on the Little Sturgeon River, approximately 1.5 km downstream of Channe! A.
Station MER1 is located farther downstream, approximately 15 km upstream of the point that the Little

Sturgeon River flows into Lake Nipissing.

STUQY METHOOS

7.3.1. Water Chemistry Analysis

Water chemistry sampies were coilectad from each of the five sample stations during two site visits,

which occurred in July and August, 2C00. Grab samples were collected from each station and
submitted to the Ontario Ministry of Environment Central Laboratory for anaiysis of the following

parameters:

« Generzal: alkalinity, B.0.D., conductivity. pH, totat suspended solids, total solids. dissolved solids
« Nutrients: ammonia, nitrate, nitrite, TKN, total phosphorus and phesphate

« lons: caicium, chioride, sulfate and magnesium

e Trace Metals: aluminum, barium, beryliium. cadmium, cobait, chromium copper, iron, lead,
manganesa, molybdenum, nickel, strontium, titanium, vanadium and zinc
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Figure 24: Merrick landfill surface water sample station iocations
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7.32. Data Analysis

All five water quality sample stations (SW-U, SW-M, SW-T, SW-P and MER1) were evaluated for the
purpose of identifying changes that may have occurred in the Litle Sturgeon River, upstream and
downstream of the Merrick Lanafill. The water chemistry data for each of these staticns were entered
into Appendix B-5, and all PWQO exceedences were highlighted. A more detailed analysis of the
foilowing six tandfilt leachate indicators was also conducted: iron, lead, aluminum, cobalt, TKN and
BOD. Two line charts were created to comparatively evaluate iron, lead, aluminum and cobait
concentrations and PWQO exceedences. A third comparative line chart was also created o evaiuate
the TKN and BOD concentrations (see Section 7.4). This chart does not include PWQO exceedences

pecause they do not exist for TKN and BOD.

7.4 MERRICK LANDFILL SURFACE WATER QUALITY RESULTS

As discussed in the above section, the complete set of data is presented in Appendix B-5 of this report.
The following selected parameters are reported as average concentrations.

7.4.1, Iron, Lead, Aluminum and Cobalt

Figure 25 illustrates that alil five sample stations exceeded the iron PWQQ of 0.3 mg/L. The second
lowest iron concentration of 2.12 mg/L occurred at the background Station SW-U, and rose to the
highest levet of 8.3 mgit at Station SW-M, located 15 m downstream of Channet A. The iron
concentrations steadily declined at Stations SW-T (7.6 mg/L), SW-P (3.7 mg/t.) and MER1 (1.8 mg/L).

In contrast to iron, all five sample stations were below the lead PWQO of 5 ug/L see (Figure 25). The
lead distribution pattern was however simitar to iron, with the lowest concentration of 0.3 ug/L occurring
at the background Station SW-U. The concentration also rose to 1.11 ug/t. at SW-M and felt to 1.0 ught
and 0.2 ug/L at Stations SW-T and SW-P, respectively. However, Figure 17 illustrates that the lead
concentrations increased to the highest levei of 1.6 ug/L at the downstream Station MER1.

Figure 26 illustrates that all five sample stations exceeded the aluminum PWQO of 0.075 mg/L. The
highest concentration of 0.474 mg/t. occurred at the background Station SW-U, and dropped fo 0.229 at
Station SW-M. The levels then increased to 0.255 at SW-T, decreased to 0.133 at SW-F and rose again
at MER1 to a levei of 0.351.

Figure 26 also illustrates that four of the five stations exceeded the cobalt PWQO of 0.4 ug/L. The rise
and falt pattern was similar to lead, with concentrations spiking from 0.487 ug/t. at SW-U, o the highest
level of 7.8 ug/l. at SW-M. The concentrations decreased steadily at SW-T, SW-P and MER1 with

respective levels of .87 uglt, 2.71 ugh. and 0.3 ug/L.
7.4.2. TKN and BOD

Both the TKN and BOD concentrations of 1.09 mg/l. and 1.6 mg/L rose sharply from the background
Station SW-U, to the highest concentrations of 1.48 mg/ and 2.9 mg/L. at Station SW-M (see Figure 27).
TKN steadily dectined with concentrations of 1.17 mg/it., 0.9 mg/L and 0.84 mg/L at Stations SW-T, SW-
P and MER1. The BOD concentrations also decreased from Stations SW-T to SW-P with respective
concentrations of 1.7 mg/L and 0.8 mg/L. The BOD leve! did however increase at Station MER 1, with a

concentration of 1.0 mg/L.

7.5 REVIEWER COMMENTARY

7.5.1 Ministry of the Environment .

. There are noticeable impacts around the Merrick Landfil site.
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Figure 25: Merrick Landfill Surface Water Quality:
Average Iron and Lead Concentrations
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Figure 27: Merrick Landfill Surface Water Quality:
TKN and BOD Concentrations
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7 5.2 Wilderness Preservation Committee of Ontario

« Future studies should include surrounding land use mapping, detailed weather condition records,
and increased water quality sample collections.

« The high cobalt concentrations at Stations SW-U and SW-T may indicate that landfill leachate is
migrating in two different directions.

« Possible upstream sources of aluminum should be investigated.

« Station SW-T (tributary stafion) should be viewed as a contribution to MacFherson Creek. This
station should be monitored to determine if landfill leachate is entering the tributary.

8.0 CROSS LAKE (West Arm) WATER QUALITY EVALUATION

8.1 STUDY PURPOSE AND STATION LOCATIONS

The West Arm of Cross Lake discharges to the Amateewakea River, which is located at the west end of
Lake Nipissing (see Figure 3). Two water quality sample stations were established on the West Arm of Cross
L.ake for the purpose of evaluating the contributions of pollutants to Lake Nipissing. Stations 20 and 21 were
located approximately 15 km upstream of Lake Nipissing, at the following respective Verner 41-1/8, Ed. 4,
topographic map coordinates: 437270 and 483263.

8.2 STUDY METHODS

Water quality samples and measurements were collected from Stations 20 and 21 on July 26 and August 28,
2000. Each station was accessed by boat and the locations were confirmed through the use of a
Geographical Positioning System (GPS). Single temperature and D.0. measurements were taken at each
station by lowering a D.O./temperature probe to within 1 m of the lake bottom at each station, Water clarity
measurements were taken by lowering a secchi disk over the unshaded side of the boat and recording the
depth at which the contrasting black and white sections of the disk became visually obscured.

8.2 1 Water Chemistry Analysis

Water column composite samples were collected from O to 5 m, or to within | m of the lake bottom in the
case of shallow stations. All of the samples were submitted to Near North Laboratories in North Bay Ontario,

for analysis of the following parameters:
« General: alkalinity, chlorophyll-a, D.O.C. and pH
e lons: calcium, chloride, magnesium, potassium, sodium and sulfate

o Trace metals: iron and manganese

» Nutrients: ammonia, nitrate, nitrite, total kjeldahl nitrogen (TKN), organic TKN and phosphorus

Each chlorophyll-a sample was collected in a 1L clear glass bottle, wrapped in aiuminum foil and preserved
with 20 drops of MgCO3. The D.O.C. and nutrient samples were collected in two 500 mL amber glass
bottles, and the remaining parameters were collected in three 500 mL plastic botties. One 250 mL amber

glass traveling blank air sample was aiso taken for the duration of each event,
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8.2.2 Data Analysis

All of the Cross Lake field evaluation and laboratory resuits were compiled into Appendix B-6 of this
report. Where applicable, the results were compared te the Provincial Water Quality Objectives (PWQQO)
and all exceedences were highlighted. A more detailed analysis of pH, alkalinity, phosphorus, TKN,
chloride, iron, chlorophyli-a and secchi depths, is discussed in the following Section 8.3 of this report.

8.3 Cross Lake Field Observations and Water Chemistry Resuits

As discussed in the above section, the complete list of chemistry results are presented in Appendix
B-6 of this report. The following selected parameters of interest, are reported as concentration ranges.

8.4

8.3.1 pH and Alkalinity

The pH levels were generally within the PWQO of 6.5-8.5 with the exception of two slight
exceedences at both Staticns 20 and 21. The Station 20 pM levels were 7.7 in July, and 8.7 in August.
The Station 21 levels were 8.0 in July and 8.7 in August.

The alkalinity levels at Station 20 were 30 mg/L in July and 32 mg/L in August. The Station 21
alkalinity levels were 34 mg/L in July and 33 mg/L in August.

8.3.2. Phosphorus and TKN

The Cross Lake water quality data indicates that every sample exceeded the 0.02 mg/L PWQO for
total phosphorus at both Stations 20 and 21. The phosphorus concentrations at Station 20 ranged
from 0.030 mg/L in July, to 0.032 mg/L in August. The Station 21 concentrations ranged from 0.034

mg/L in July, to 0.04 mg/L in August.

The Station 20 TKN concentrations ranged from 0.64 mg/t. in July, to 1.43 mg/L in August. The Station
21 concentrations ranged from 0.94 mg/L in July, to 1.32 mg/L in August.

8.3.3. Chioride

The chioride concentrations at Station 20 rangad from 4.84 mg/L in July, to 5.0 mg/L in August. The
concentrations at Station 21 ranged from 5.5 mg/L in July, to 6.0 mg/L in August.

8.34. Iro

All four water samples collected at Stations 20 and 21 were within the 0.3 mg/L PWQQ for iron. The
iron concentrations at Station 20 ranged from 0.2 mg/L in July, to 0.3 mg/L in August The
concentrations at Station 21 aiso ranged from 0.2 mgiL in July, to 0.3 mg/L in August.

8.3.5. Chlorophyli-a and Secchi Depth Readings

The chlcrophyli-a concentrations at Station 20 ranged from 0.004 mg/L in July to 0.048 mgl in
August. The concentrations at Station 21 ranged from 0.005 mg/L in July, to 0.053 mg/L in August

The secchi depth readings at Station 20 ranged from 2.0 m in July, to 0.7 m in August. The Station 21
readings ranged from 6.9 m in July, to 0.8 m in August.

REVIEWER COMMENTARY

8.4.1 Ministry of the Envircnment

« The high total phosphorus concentrations at Station 21 may be of some concern.
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9.0 SUMMARY

9 1 Lake Nipissing Water Quality Evaluation

« 2000 Study

- The Cache Bay area (including Stations 6 and 7) generally had the highest chiorophyll-a,
phosphorus, TKN, chloride, iron and pH levels. Callander Bay (Station 9) generally had the
second highest leveis of these same parameters.

= 1988-1990 and 2000 Comparison Study

- TKN and chiorophyll-a concentrations have increased at all thirteen sample stations since the
1988-1920 study was compieted.

- Sulfate concentrations have decreased at ail thirteen sample stations since the 1988-1930 study
was completed.

- The largest increases in pH, chiorophyll-a, phosphorus, TKN, sodium, chioride, and sulfate,
generally occurred in the Cache Bay area at Stations6and 7.

9.2 Contributing Watercourse Benthic Macroinvertebrate Evaluations

= The Wistiwasing River was the only one of eight watercourses {0 receive an “Unimpaired” water
quality designation.

= The three watercourses located along the eastem shoreline (LaVase R., Wistiwasing R. and South
R.) received “Marginal” to “Unimpaired” water quality designations.

« The Little Sturgeon River, located at the northeastemn shorefine, received an “Impaired” to "Marginal”
water quality designation.

* The remaining four watercourses {MacPherson Cr., Veuve R., Cache R. and Mosquite Cr.) located
aiong the west and northwestern shorelines, received “Impaired” water quality designations.

9.3 Chretian Drain and MacPherson Creek Water Quality Evaluation

= Ajl six sample stations exceaded the PWQO phosphorus iimit.
* The water quality conditions at background Station 14, was generally poorer than the five

downstream stations.
= There was an obvious increase in TKN, phosphorus, turbidity and TSS levels at the Chretian Drain
Station 88. The downstream concentrations did not steadily decrease with distance from the Drain.

9.4 Mermrick Landfill Surface Water Quality Evaluation

« Al six stations exceeded the PWQQO limits for iron and aluminum, but were below the PWQO limit for
lead. Five of the six stations exceeded the cobalt PWQO.

* There were obvious concentration peaks of iron lead, cobalt, TKN and BOD at Station SW-M,
located 15m downstream of Channel AL These same parameter concentrations steadily declined
with distance from the landfill. Lead and BOD did however, increase at Station MER-1, located the
farthest distance downstream of the landfill.

9.5 Cross Lake Water Quality Evaluation

= All four water samples collected from Cross Lake exceeded the PWQQO limits for total phosphorus.

* The samples were found to be slightly alkaline, with two samples slight!ly exceeding the PWQO for
pH.

= Ali of the Cross Lake water samples were within the PWQO for iron and un-ionized ammonia.
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APPENDIX A

The Chemical Water Quality of Lake Nipissing: 1988-1990 (complete document)



B-1:

APPENDIX B

Water Quality Tables

t ake Nipissing 2000 water quality data

B-ta: Lake Nipissing 2000 weather conditions

B-2:
B-3:
B-4:
B-5:
B-6:

Comparison of Lake Nipissing 1988-1990 and 2000 water quality data
Benthic macroinvertebrate Biobasket species list

Chretian Drain and MacPherson Creek water quality data

Merrick Landfill surface water quality data

Circle Lake water quality data



uoqe) sueBip pasjosag = D0Qq -
uaBAX() paMOSSIQ = OO -

BlEP ON = — -
OCDMdON®=, -

90UBpIRIXe CDMA = £°0 -
eA10a[q0 AlenD sa1epp [BOWADI] = GOM -

100> 100> -- 100> loo> | 100> -~ 100> 100> L0°0> -- 100> R o eseuelusp
Z0 Z0 -- 20 Z0 ) - €0 Z0 L0 - z0 €0 /B uoJ|
m._<._.ms__
vy 0% v'9 62 I s2 0Ll z6 £¢ ¥'g 0Ll 0zl L'Z ) /8w ajeyngl
662 Or'e -- 85z || oce 08'€ - 12 02t 08¢ - 65 v 3/BW wnipogh
L0 L0 - 90 90 90 -- S0 90 90 - a0 . /8w wniss\iod
9y'Z €12 b2 122 8 0s¢ | 2z €ET £r'Z 06T vtz veZ . /0w wniseubepy
0L'S 009 - 0Z ¥ 8'S 00/ — 95 ¥ 696 004 - 8EY . NoL epHoIyy
88’/ plL'6 182 049 1S Lpg | 6L €99 194 \r'8 val | s.9 . /B wni|ed
SNOI
0100 €00 | 9000 | otoo |l sto0 | o0 | #100 | 6100 £L0°0 Loo | zioo | 2100 | 200 /6w snioydsold ' |
€0 Ly'0 20 90 050 950 | 8v0 | s¥0O ar'0 950 6e0 | ero . /bW oIBbI0 N L
24" LP'0 Zr 0 8r'0 150 960 | 8¥0 | 8¥0 || 9r0 950 | 620 by 0 : /0w N
£00> €00> | €00> | €00> | €00> | €00> | €00> | €00> | €00> €00> | €00> | €00> . /bW e)LIN
£00> €00> | €00> | €oo> | co0> | €00> { €00> | €00> £0°0> £00> | €0°0> | €00> . /6w e J)IN
(pezjuoi-un)j
80000 | eoes edeh | 20000 |l 80000 | evesn | ecen | €000 || eoen eoes} | eoen | eosn Z00 /Bw BILOWIWY]
Z0'0 200> | 200> 200 200 | Zoo> | 200> €00 Z0'0> z0'0> | 200> | 200> . /6w Biuow
__ SLNILNN
£z z'0z §'¥Z L6} €12 voe | €ve | 16l || L1z 00¢ | 6€Z | 61 . Do eJmjeieduie |
611 bS'L 08’1 v0'Z 0Lt va'L | 081 T ve'L 18l 0zz | o5l . JEE (W} %51Q yd2oeg
g/ Ll 08 L/ 6/ 9/ £8 Li 8l 9L '8 L4 §S869 | swunou H
LG 89 6% €6 €6 €9 Ly 6% Z'G £9 A 0'g . /bW 2040}
08 L8 €8 gl Z8 Z8 9'8 L e 6L 8'g 0’8 . /6w odaj
L6l 0's8 -- vyl 164 0'v8 - Vvl *_ 864 0'b8 - GG . wo/soywn AlAONpUOOf
y00'0 | SDO 0> - €000 || vO00'0 | 9000 -- 2000 S000 9000 - ¥00'0 . /8w m-_;ﬁeo_cﬂ
62 62 € 22 €2 vZ - zz I €z 24 44 ZZ . /oW Ajunie
TVHINTD
abeJaAy | BNy-0t | INT-82 | UNF-OF || B0BIBAY | BNY-OF | INF-82 ciTgJ:«.om AT S
C# uonelg BZ# LOlBIS I gguonels J oomd siun_ | Jejewesed

e1eq Aljenpd ielepm 0007 BuissidiN e3e -|-g eiqe )



uohien opreflio penpssial = 904 -
uafiixQ panjossil = OQ -

BlBP ON = ~ -

OOMd 9N =, ~

$30UBPaINXS QDMA = £°0 -

anpoalaQ Alenp e [BPUNCIY = QDM -

L0'0 L00> L00 200 Z00 100> - Z0'0 S0'0 . “youi ossusbuBl
Z0 €0 Z0 Z'0 Z0 Z0 - 20 TR €0 /6w Lol
SIVLINW

6L 0z LT 0'L> 8'G 0€ LEL A L'g 0T £ 0T v /6w eleying
6 v €6 9y 6¥ 19T 09¢Z - 192 Gl'G 056 | or'L | cev . /Bw wnlipog
£l GL ot v'0> 90 9'0 -- G0 4 gt bl G0 . /Bui wnjssejod
Ly 96 ¥ 19v G6 ¥ 9E'Z 6t'2 Z0'¢T g6z |l LSy gev | vEv | LEY . bW Ez_wmcaﬂz_
0¢'6 00'6 l6'6 006 6L’V 00y -~ gEy | 05’8 008 |o0s0L | 002 . Nl eplolyDf
ZT1 0901 05k 09%i g8/ 888 ) 82 fevrzl [ ogwl 1054l [ostt . 71/bui wnafed]
__ SNOI|

9200 | 9100 9200 | zgoo | LL00 | Li00 | 9000> __ 9100 | 200 /6w snjoydsoyd "I
80 88°0 8.0 /80 pi'0 6%'0 ZE0 €80 . “How oluebl) NI L
S80 880 820 880 oy'0 Br0 ZE'0 880 . /B NX.L
€00> | €00> | €00> | €00> || €00> | €00> | €00> £0'0> . /bW 81N
E00> | €00> | €00> £0°0> £0'0 €00> | €00 £0°0> . ~/Bui olediN
{(peziuol-un

Gl eorJ) aoel} e0BJ} i 60000 | ®oe) | eoen | 20000 || L1000 | soen |Li000|sl000] zZoo 1Bw BIUCWWY
200> | zZ00> Z0'0> | ZO'0> 200 200> | zoo> | 500 £0'0 | 200> | €00 | S0°0 . /6w BIUOWUY
SLINIHLAN
LBl P8l - 6802 £z 961 8'ee 502 96l g8l | L8l | 602 . D einjeseduie 1§
'l 05’1 - byl 80’1 00't 00t STl vZ'L vi'b | 200 | 051 ' sJsjew {w) %s1Q _Eomw_
6'6 86 oL I 26 | 9L b2 Ll L2t 82 Gl gL 1’8 | 5869 siunou H
'8 L8 £8 ) 9G $'9 G'P 26 || 80l gl | 9Ll | 68 . /ou 200]
Pzl 81l - 0€El b8 9/ 88 88 Gl 6'9 19 G'6 . 90U [s]4)
02V | 021 0'€ZL 0'lEl 282 0'8. - PBL Jl O¥ZL | 0221 062l § 0GLL . wo/soyun AjAONpUOD
000 | #0000 2000 | 6000 || v000 | G000> - 000 || 5000 | $000 | 5000 [ so00 . /0w B-||AydoJoly)
05 eY €5 G5 44 ¥4 ¥4 9z || ¢cp of b Zr . /bui Allutexiv]
L ENED)

[oBEIonY | By-bT | INF-OF | UNC-BZ || SBEIony | BNY-08 | -8 ] UPr-OF _mmwoaq ny-vZ | INr-9g | Unr-gz |
J# uonels BO# UoNBIg .__ O3t uoneis ODMd | siun Jsjsweied

eleqQ AlienD Jetem 0002 Buissidin exe :L-g ajqe)



uogies suebip paaossig = D04 -
uaBAxo panossiq = 0Q -

vlep ON = — -
ODMdOoN =, -

832U9PRLIXI QDM = £°Q -

3AP93[qQ) ANEND JBIEAN [BDUNOI = QDM -

A
200 | 100 | £00 | 200 || 200 ] €00 | 400> | 100> | 200 1 200 ] 100> 1600 1 200 . /0w osouEbUB]
L0 10 Z0 Z0 Z0 10 Z0 Z0 20 Z0 20 Z'0 Z0 £0 /6w uoJ|
SIVLIW
6G 00l 0 8¢ 09 0Ll 0g 02 b'e 0 €z ST 02 . /bW elgjing
l0€ 9¢ 1.z | e8¢ 86°C 0e'y | 0B | #2¢€ £y Sy Ly gL'y | sz . oW wnipog
90 bO> L0 90 L0 Ll b 0> 90 10 80 b0> 80 80 . /6w wnissejod
HWZ [ 861 [ ovz | vie eve g6z | vbz | 0z 52¢ zez ot | eve | 212 . /6w wn|seudepw
vyeS | 006 | IvS | 096 b9'9 002 | 266 | 002 1Lg 008 | ss8 | e88 [ 00/ . NoL epuojud|
829 | v9s | og9 | org 99/ g8 | sos | ie9 by’ 662 | 05 [ €29 | zvo v /B wnpleg)
mzo__
1200 | 0100 | 0zoo |00l s1o0 | 9000 [ zzoo | 9100 || 2200 €100 200 /6w snioydsoud "1
0c0 [ €80 | 9c0 | 20O 8p'0 650 | 680 | 9v0 £9°0 890 | 2.0 . /6 oweblo Ny1j
vb0 | €0 [ 2v0 | 950 050 650 | ov0 | 050 990 890 | 20 . J/0w N1}
€00> | €00> | €00> | €0'0> || €00> | €00> { 00> | €00> || €00> | €00> | £00> . /6w oJUIN
€00> | €00> | €00> | €00> |t €0'0> | €00> | €00> | €00> || €00> [ €00~ | €00> | €00> | €00~ . /6w 818N
{peziuoi-un)
91000 | @%eJ} | Z000'0 [6E000)f 2000°0 | ©281 | #0000 | 50000 || 50000 | ®3en | 90000 | #0000 | S0000 | 200 18w BJUOLILY
vi'0 | 200=1| 900 | vEO Zo0o | 200> | 100 | 00 v00 |zoo>| soo [ €00 | v00 . /B BILOW
SININWLNAN
6l | 861 | 961 | L8} g6l 00z | seb | 00z | 002 Zzoz | voz | zoz | 96k . Dy sinjesodwo]
vs'Z { 9zz | 252 | v8e G8't 6L | 012 | ¥6'L _ 2L 99'L | 021 | /9L | 78} . sJolel (W) %s1@ 1yooeg
bl g/ 7] G/ 8. 6/ 08 9/ 9’/ Ll 9/ g/ '/ JG8-g9 | snnou H
R gy £G o' PG 9y €9 ZS 9 8'S 59 g/ 9'g . /6w 200}
v S'g pg t'g l'g G'g 6/ 8’/ l'g Z8 Ll 88 8/ . /bW oaf
16, [ o8L [ ove | el 618 068 | /8L | 0¢8 508 oie [ 682 | 608 | 008 . wo/soywn AyanonpuoDf
000 | 2000 | 000 | €000 §| 9000 | 2000 [ 9000 | sooo )| 0l00 | €too | st00 | 2000 | 2000 . Bw e-|AycoJoly)
1z 22 0z 0C £C £C zZ sz ¥4 [5%4 6} 0z ¥/ . /bW Auiex
IVHINIS
bl
abRIoAY 1BNY-62 | INM-12 | INF-F || 9DBI0AY [BNY-BZ | INF-bC |UNT-6Z || OOBIBAY |ONV-8Z | INF-82 | INF-0Z ] Unr-6¢
Z1# uolieis | L# uoneis 6# UolBlS ODMd | siun | J9)eweled _

eleq Alend Jeiep 0002 BulssidiN axe

‘k-g e|qel



uogien awelio penyosad = HOK) -
uvabixp panossig = 0OQ -

OOMdON= .,

Bep ON = -

$92U0pIVIXG QDM = ') -

aAnoe(q0 AlenD selep epPuUnold = ODM -

200 100> | $00 | L00O> | S00 Z00 | S00 | 800 €0°0 200 | €00 | 500 . /o0 eseuebuBpy
Z0 10 Z0 20 Z0 L0 z0 10 Z0 €0 Z0 z0 €0 /bW ~uol]
SIvi3w

€€ 09 0¢ 0l 8t 0l bE G4 XA 0t 0¥ 01 . /bW RS
IS¢ 00'€ 60 ¢ 29z || _1ee 05 € €62 | BLE 0E€ 0.€ | 062 | i8¢ . /6w winpog
50 90 b0> 50 90 /0 90 90 70 80 90 90 . B0 Ea_mmmﬁ_
75 ¢ 09¢Z 29¢C See vZZ €Z | Sce | €22 28T veZ | 9z | Sce . J/6w wniseubey
pLS 009 'S 00y 627G 009 | 8€9 | 00% 88'g 009 | 699 | 00g " NoL apliojyDj
/69 v 8 059 | 6% 289 v, | 69 | v/ 9 822 61'Z | oz8 | ov9 . —/bw wniofe)
__ SNOI
£000 | 9000> | 8000 [9000>| SO0 | 1100 | 920°0 | 6000 | S000 1100 | 8000 | 9000~ | 200 J/6W snioydsold 1
150 290 BE 0 150 950 600 550 | S90 150 v0 | 050 | 950 . bW oedl0 Ny Lf
€50 290 S¥'0 IS0 850 6¥0 | 650 | 90 150 v0. | 050 | 950 . bW o
£00> | €00> | €00> | e00> || €00> | €00> | €00> | €00> || €00> | €00> | €00> | €005 . /60 IO |
€00> | €00> | €00> [ €00> || €00> | €00> | €00> | €00> | €00> | €00> | €00> | £00> . bW SIENIN
(peziuot-un)

95000 [} 60200 | €9000 | ecen {| voogoo | ecen | sooon | ecen 881} eoen | ecen | soen | zoo 7/Bw BILOUHLY]
500 100 900 | 200> | €00 200> | v00 [ zoo> || 200> | zoo> | 200> | 200> . /bW BILOWILIY
SINIIPLINN

€0z Z12 €6l €02 v 0z 50z | 00z | 202 €6} 161 10z | 281 . D einjeiedws)
¢ ¢z | olcz | ere 0L} 002 05} Y 70 1917 | 06'% | 051 v sisjlew | (W) %sig 10995
58 Z% | 58 'l 9/ Iy 9/ 57 G/ g/ Gz 97 §S869| snunou % |
96 vS 9G g¢ 9'g 06 69 8 £G ¥ 0'G Vg . bW 200
'8 €6 €6 Bg || €8 58 b'e 18 S8 1'g €8 Z6 . /0wl 0d
95/ 008 6EL | 0€Z Y 0vL 1'2Z | 069 9z 06. | 2es ["068 | . |unjsoywn AWAnonpuo)
¥000 | S000> | 5000 | 2000 Ji” 7000 | S000> | 2v00 | S000 || 9000 | 2000 | 2000 | S000 . /Bui e-1AudoioiyD
cC vz €z C 02 0¢ 0z 61 61 02 0z 8} R /bW Anuieyv]

| —_— N ELEDR)

OBeiany | o5} | -1z | UNFB2 || GBEIoRY | BRw-82 | INT-02 | Unr-22 || oheremy [ Bnves Trros Tonrs
9i# uonelg ByL# UONE)S __ ¥1# uoneg ODMdJ | shun 1|sweled
—

e18Q ANlenD Jelep 0002 Buissidi exe :|-g elqe)



uoqieD aueBIO pasessIg = DOQ -
uabAxg paawssid = 0Q -

6lep ON = — -

ODMd ON =, -

$30ULPIRINI OOMA =£°0 -
aaga2[q0 AIEND 31BN [BPUIAOIY = QDM -

200 I00 | ¥00 ] 200 ]| <200 | L0O> ] ¥00 | 200 1 . /0w esausbUB ]
10 10 20 Z0 Z0 10 Z0 20 €0 /bW uoJ(j
m._ﬁmz_
8y 08 L€ LT £g 0'6 09 0l . /6w aiejins]
0t GE vl'Z | 28¢ SBZ OEE | evc | €8¢ . /B wnipos|
050 b'0> 9'0 90 9'0 L0 90 90 . bw E:_mmmah—
0Z¢ It | 8T | s0¢ EET veEe | ¢ve | 222 . B whiseubey
9z'S 00'G WG | /€S 08'b 00G | I¥S | 00F . NOL opLojyd]
6r'9 699 | 659 | 819 Ll go. | 00 | 999 . /8w wniojed]
mzo__
9100 | Z000 :o_o__ »000 | LLO'0 | 9000> [9000>§ 200 /B snoydsoud "1
8k 0 S0'L 110 __ £r 0 BGO | 660 | 2€0 . /8w o1uBbI0 N) L]
190 50| Gy 0 Sr0 850 | Zv0 | 9€0 . /bW NYLY
€0°0> | £00> | €00> | €00> | €00> | €00> | €0°0> | £0°0> . /oW eILIIN
€00> | £00> | €00> | €00> || €00> | €00> | £00> | €00> . /Bw el_liN
{pezivoi-un)
91000 | ®oen | /0000 |Zloo0}l 90000 | 60000 |+0000 |S0000f Z00 /B BILOWLLIY]
FL'0 Z00> | 900 | v£0 S00 /00 | €00 | ¥00 . /8w BIUOWLIY]
SINININAN
P61 66L | 00Z | €8} 102 60c | o6 | a6 § Do eimesadwey]
9% 5T 97¢ 1T 61 0 V2 gl . sigjell | (W) ¥S1Q 14o0es
vl bl vl £l 8l 6L L'l 9L 158609 | snunou H
L'g 8 8'g B 9 X g 0/ . /8w 200
2’8 A '8 €8 .8 68 58 o8 . /Bw 0a
vTl 06, | £€2L | 00L V2l 0€L | ¢¢l | OV . |uo/soywin AuAtonpuoDy
G000 8000 | ¥000 | €000 || 9000 6000 [2Z000>] €000 . 7/bw e-||Audoloju)
iz 1z ¥ 0z 0z 12 0C 0z . /bW Auiex)
TYNINID
obelony | ONV-6Z | INf-12 | IN-b || oBBIeAY mmw;gulll
g4 uonels I L1# Uone|s ODMd | siun | Jejsweled

ejeq AnjenD Je1epn 000Z BuissidiN ee [1-g ejge]



Table B-1a: Lake Nipissing 2000 Weather Conditions

SAMPLE AIR CLOUD COVER WIND WATER
DATE TEMPERATURE CONDITIONS

LJune 27/00 ND Partially overcast Strong, NW Turbulent
June 28/00 ND Partially overcast Strong, NW Turbulent
June 29/00 ND QOvercast, storm clouds  |Strong, NW Turbulent
June 30/00 ND Clear and sunny Breezy Small waves
July 4/00 ND Mainly sunny Steady, NW Small waves
July 20/00 16 °C Partially overcast 10 knvhr Small waves
July 21/00 24°C Partially overcast 4 km/hr Small waves
July 24/00 14°C Mainly overcast 0 kmthr Calm
July 26/0C 24°C Qvercast 11 kmyhr SSE Small waves
July 28/0 23°C Mainly sunny 17 km/hr SE Turbulent
JAug 24/00 I 21°C Increasing clouds 15 km/hr SW Turbulent
Aug 28/00 | 21°C Partially overcast 15 km/hr SE Turbulent
Aug 29/00 | 21°C Isolated thunderstorms |15 knvhr SSW  {Turbulent
Aug 30/00 i 22°C Mainly sunny 0 km/hr Calm
ND = no data
S = south
N = north
E = east
W = west

km/hr = kilometers per hour
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Tabie B-3: Benthic invertebrate Biobasket species fist - 6 week samples collected in

August 20C0 and evaluated according to BioMAP values.

sensitivity
Value

§pec:es List

Wistrwasing River

Lavase ﬁwer

South ﬂwer

1 A"

2*

3'

4" 5"

1?-

i 2T

Insects:

P33T

ALDERFLIES:

Corydalidae:

—_

Chauloides

Nigronia

1524 2513

Sialidae:

Sialis

AQUATIC MOTHS:

Pyralidae

BEETLES:

Elmidae:

Dubiraphia minima

Dubiraphia vittata

Macronychus galbratus

NN M| —

Stenelmis crenata

12 1

Haliplidae;

—a

Haliplus

-

Peitodytes

Psephenidae;

Psephenus

BUGS:

Belostomatidae:

Belostoma

Corixidae:

Sigara mullettensis

Sigara variabilis

Hydrometridae:

Hydrometra martini

Notonectidae:

Notonecta

Pleidae:

Neocpiea

CADDISFLIES:

Dipseudopsidae:

Phylocentropus

Glossosomatidae:

Glossosoma

Hydroptilidae:

Agraylea

Hydropsychidae:

Cheumatopsyche

207 32 : 82

g

Hydropsyche bronta

INNEEENEY)

30| 33: 29

Hydropsyche morosa

12

GH R

Hydropsyche spama

21 67

Leptoceridae:

206 §

Leptocercus americanus

Mystacides

Oecetis

18

=N O

Triaenodes

10

Limnephilidae:

*Benthic sampie station numbers
** - penthic macroinvertebrate sampie basket number



Table B-2' Benthic invertebrate Biobasket species list - & week samples collected in

August 2000 and evaluated ac

Sensitivity
Value

pecies List

cording to BioMAP values.
Wistiwasing River

Lav

ase

ver

South River

1 A" -

3*

4*

5'

ycnopsyche

17 27

27837

7 3

Molannidae:

Molanna

Philopotamidae:

Chimarra

13

Polycentropodidae:

16 166

Neureclipsis

Polycentropus

24

11

DAMSELFLIES:

Calopterygidae:

ha

Calopteryx aequalis

Coenagrionidae:

Argia modesta

Chromagrion conditum

Enailagma antennatum

17

10

27

24

20

12

Enallagma ebrium

QIOINNN

ischnura

30

22

32

25

DRAGONFLIES:

Aeshnidae;

Aeshna

—

TN

Bastaeschna

Boyeria

Corduliidae:

-

Epitheca

Somatochlora

Gomphidae:

Phanogomphus

MAYFLIES:

Baetidae:

Acentreila turbida

Baetis intercalaris

17

Baetis tricaudatus

Centroptilum

Diphetor hageni

LSTES RN I L]

Prociogon

11

12

Caenidae:

—_

Caenis

Ephemerellidae:

Euryiophelia

() =

Serratella

16 §

Heptageniidae:

Heptagenia

Leucrocuta hebe

1

Stenacron interpunctatum

42

45

88

32

29

35

47

Stenonema femoratum

35

18

Strenonema modestum

b i ]t

Stenonema vicarium

- 26

Isonychiidae:

2

Isonychia

48 100

Leptophlebiidae:

3

Paraieptophlebia

12 ¢

*Benthic sample station numbers
~ . benthic macroinvertebrate sample basket number



Tabie B-3: Benthic invertebrate Biobasket species list - 6 week samples collected in

sensitivity
Vaiue

August 2000 and evaluated ac
§pec1es List

cordin

tc BioMAP vaiues.

Wistiwasing R

Iver

LaVase ﬁiver

Bcuth River

1:

1A”

2.

3*

4‘&

51

T

2**

15 27

T T

X s d

£

i 37

271 3™

Leuctridae:

Leuctra

Perlidae:

Acroneuria abnormis

Acroneuria carclinensis

10

Acroneuria lycorias

Paragnetina media

TRUE FLIES:

i8

(=]

Ceratopogonidae

Chircnomidae:

Ablabesmyia

Chironomus

Clinotanypus

Conchapelopia

12

Caryngneuria

Dicrotendipes

Endochironomus

Eukiefferiella

Glyptotendipes

Labrundinia

Microtendipes

Nanocladius

Pagastia

Parachironomus

Parametfriocnemus

Paratanytarsus

Polypedilum convictum

=SIN W W~ O|WOoO MK = Ol N

Polypedilum scalaenum

Polypedilum sordens

Procladius

Pseudochironomus

Stempellinella

Tanytarsus

Tribelos

VIR LS IS T fw ]

Simuliidae

Tipulidae:

Tipula

Crustaceans:

AMPHIPODS:

Gammaridae:

Crangonyx

18

40

Hyalellidae:

Hyaielia

CRAYFISHES:

Cambaridae:

QOrconectes propinquus

ISOPQDS:

Asellidae:

1

Caecidotea

|

*Benthic sample station numbers

* - benthic macroinvertebrate sample basket number




Table B-3: Benthic invertebrate Biobasket species list - 6 week samples collected in
August 2000 and evaiuated according to BioMAP values.
Sensitivity Species List Wistiwasing River Lavase River South miver
Value 1* 1A 2" 3- 4* 5"
=7 3= | =27 17 {27 7= 2= |27 { 3= [ 27 3%

Moiluscs:

BIVALVES: N ]

Sphaeridae:

1 Musculium securis 1 i 4
Pisidium i :

SNAILS:

Hydrobiidae: :

2 Amnicola 3 2 1
Physidae: i

0 Physella 1

Planorbidae: ‘

1 Gyraulus 3

1 Helisoma anceps : 1 1

Planorbeila campanulatum 2

Vaivatidae:

2 Valvata tricamata

Annelids:

{ EECHES:
Erpobdellidae:

1 Erpobdella punctata
Nephelopsis obscura
Glossiphonidae;
Batracobdella phalera 1
Helobdella stagnalis
1 Placobdella mantifera i
1 Placobdella ornata
WORMS: '
Tubificidae:

0 immature, nQ hair chaete
0 immature, hair chaete 2

Platyhelminthes: I

FLATWORMS:
3 Tricladida 8 10: 8 6 4 4 8 &

NUMBER 1ARA TS 02 Bl s}
NUMBER ORGANISMS 366 518443 751|118 109 252 237 92 : 04| &8 | 92 |
BioMAP{d) WQl [154 16.0[184 17061 7469 60|83 73]63  80]

>

*Benthic sample station numbers
* _ pbenthic macroinvertebrate sample basket number



Table B-3: Benthic invertebrate Bicbasket species list - & week samples collected in
August 2000 and evaluated according to BioMAP values.

sensitivity
Value

speces List

Little Sturgeon R

Veuve River

Little c.ash River

&* I

8" 9"

10" 11"

= 2={27: 3

=77 377 12"

27 3™ 1T 2

Insects:

ALDERFLIES:

Corydalidae:

—_

Chauloides

Nigronia

Sialidae:

Sialis

AQUATIC MOTHS:

Pyralidae

BEETLES:

Eimidae:

Dubiraphia minima

Dubiraphia vittata

Macronychus galbratus

37

VIR I

Stenelmis crenata

Halipiidae:

Haiiplus

Peltodytes

Psephenidae:

Psephenus

BUGS:

Belostomatidae:

Belostoma

Corixidae:

Sigara muliettensis

Sigara variabifis

Hydrometridae:

Hydrametra martini

Notonectidae:

Notonecta

Pleidae:

Neoplea

CADDISFLIES:

Dipseudopsidae:

Phylocentropus

Glossosomatidae:

Glossosoma

A

Hydroptilidae:

-

Agraylea

Hydropsychidae:

Cheumatopsyche

Hydropsyche bronta

Hydropsyche morosa

IR Lt

Hydropsyche spama

Leptoceridae;

Leptocercus americanus

Mystacides

Qecetis

16 2 | 4

=N O

Triaencdes

Limnephilidae:

*Benthic sample station numbers
** . benthic macrainvertebrate sample basket number



Table B-3: Benthic invertebrate Biobasket species list - 6 week samples coilected in

August 2000 and evaluated according to BioMAP values.

Sensitivity
Value

Species List

ycnopsyche

Littte Sturgeon R.

Veuve ﬁTver

Little Gasn River

6'

7»

8"

gf

10" 11"

3

1H

1%

3

3“

24 i~ 2%

1 Molannidae:

Molanna

Philopotamidae:

Chimarra

Polycentropodidae:

Neureclipsis

Polycentropus

39 1478

DAMSELFLIES:

Calopterygidae:

a%]

Cailopteryx aequalis

Coenagrionidae:

PN

Argia modesta

Chromagrion conditum

Enallagma antennatum

Enailagma ebrium

QIOINININ

Ischnura

16

87 a7

DRAGONFLIES:

Aeshnidae:

Aeshna

Basiaeschna

N ==

Bayeria

Corduliidae:

Epitheca

Somatochiora

Gomphidae:

Phanogomphus

MAYFLIES:

Baetidae:

Acentrella turbida

Baetis intercalaris

Baetis tricaudatus

Centroptilum

Diphetor hageni

N Wl B ha e

Procloeon

Caenidae:

—

Caenis

Ephemereliidae:

Eurylopheila

L] =

Serratella

Heptageniidae:

Heptagenia

Leucrocuta hebe

Stenacron interpunctatum

Stenonema femoratum

27 1

Strenonema modestum

GHMN = N W

Stenonema vicarium

i1sonychiidae:

2

Isonychia

Leptophiebiidae:

3

. Paraleptophiebia

I

L

*Benthic sample station numbers
* _ benthic macroinvertebrate sampie basket number



~abie B-3: Benthic invertebrate Bicbasket species list - 6 week samples coliected in
August 2000 and evaluated according to BicMAP values.
Species List Little bturgeon_ﬁ Veuve River Litle Casn River
B8" T a* g~ 10" 11
T oo |20 - |13 | i 2 et 3T 1T 2T

2nSitvity
Value

Leuctridae: _ 1 :

K Leuctra Fy | ]

Perlidae: N S Pl i P

2 Acroneuria abnormis :

3~ | Acroneuria carolinensis

2 Acroneuria lycorias

3 Paragnetina mecia

TRUE FLIES:
Ceratopogonidae
Chironomidae: i ]
Ablabesmyia i i1
Chironomus

Clinctanypus
Conchapelopia
Corynaneuria : :
Dicrotendipes 2 3
Endochironomus
Eukieffenella
Glyptotendipes
Labrundinia i
Microtendipes i i 2
Nanociadius { :

Pagastia
Parachironomus
Parametriocnemus
Paratanytarsus
Polypedilum convictum
Polypedilum scalaenum
Polypedilum sordens
Procladius : 2
Pseudochironomus

Stempellineila
Tanytarsus
Trbelas
Simuliidae
Tipulidae:

- Tipula

=)

A (AW W W N = OQW[Q QNN D N

NN O

Crustaceans:
AMPHIPODS:
Gammaridae:

2 Crangonyx g 6 4 B
Hyalellidae: |
2 Hyalella 108 21| 221 32t 97 § 24 | 309: 100
CRAYFISHES:
Cambaridae:
2 Qrconectes propinguus 1 1 2 4 S 3 1 2
ISOPODS:
Asellidae: :
1 Caecidotea 1 , , i 4

*Benthic sample station numbers
~ . penthic macroinvertebrate sample basket number




Tabie B-3' Benthic invertebrate Biobasket species list - & week samples collected in

August 2000 and evaluated ac

Sensitivity
Vaiue

pecies List

cording to BioMAP values.
Little gturgeon R.

Veuve ﬁwer

Little C.asn river

6*

7*

8'

9-

10

11

Lirceus

7= 2

27

3‘5

ilE

BH

17 27

1™

Moiluscs:

BIVALVES:

Sphaeridae:

Musculium securis

Pisidium

SNAILS:

Hydroptidae:

133

142

1581 140

Amnicola

25

Physidae:

Physella

Planorbidae:

Gyraulus

Helisoma anceps

Planorbella campanulatum

Valvatidae;

Valvata tricarnata

Annelids:

LEECHES:

Erpobdeilidae:

Erpobdeila punctata

N =

Nephelopsis obscura

Glossiphonidae:

Batracobdella phalera

Helobdella stagnalis

Placobdella montifera

Placobdella omata

WORMS:

Tubificidae:

immature, no hair chaete

immature, hair chaete

Platyhelminthes:

FLATWORMS:

Tricladida

12

v

NUMBER | AXA

14

T 16 ||

12

14

CEEEER

NUMBER ORGANISMS

37 ;13

14

196

264 | 245

217

135

465 ; 265

BioMAP(d) WQI

6.4 : 6.3

10.4

54

6859

9.0

7.8

46 7.5

*Benthic sample station numbers

** _ benthic macroinvertebrate sample basket number



Table 8-3: Benthic invertebrate Biobasket species list - 6 week samples collected in
August 2000 and evaluated according to BioMAP values.

ensiivity
Value

Tpemes List

MachRerson Greek | Mosquito Creek

12°

13"

i 14

15

1“

2-‘

17 2“]L7=5 3

Insects:

ALDERFLIES:

Corydalidae:

Chauloides

Nigronia

Sialidae:

Sialis

AQUATIC MOTHS:

Pyralidae

BEETLES:

Elmidae:

Dubiraphia minima

10 4

Dubiraphia vittata

Macronychus galbratus

NN N

Stenelmis crenata

Haliplidae:

Haliplus

Peltodytes

Psephenidae:

Psephenus

BUGS:

Belostomatidae:

Belostoma

Corixidae:

Sigara mullettensis

Sigara variabilis

Hydrometridae:

Hydrometra martini

Notonectidae:

Notonecta

Pleidae:

Neoplea

CADDISFLIES:

e

Dipseudopsidae;

Phylocentropus

i

Glossosomatidae:

Glossosoma

Hydroptilidae:

Agraylea

Hydropsychidae:

i

Cheumatopsyche

921

636

Hydropsyche bronta

Hydropsyche moresa

%

(SIS T

Hydropsyche spama

Leptoceridae:

Leptocercus americanus

28

52

Mystacides

Qecetis

=N =10

Triaenodes

Limnephilidae:

L

*Benthic sample station numbers

~ _ benthic macroinvertebrate sample basket number



Tabie B-3: Benthic invertebrate Bicbasket species list - 6 week samples collected in

August 2000 and evaluated according to BioMAP vaiues,
Sensitivity Species List I Macﬁherson Creek Mosquito Creek

Value [z 13 74° 15*
il Sl A

ycnopsyche
Molannidae:
2 Molanna
Philopotamidae:
3 Chimarra
Polycentropodidae:
2 Neureclipsis
- Polycentropus 14 : 121 9 13
DAMSELFLIES:
Calopterygidae:
Calopteryx aequalis
Coenagrionidae:
Argia modesta
Chromagrion conditum
Enallagma antennatum
Enallagma ebrium
Ischnura
DRAGONFLIES:
Aeshnidae:
Aeshna
Basiaeschna
Boyeria
Corduliidae:
1 Epitheca
3 Somatachlora
Gomphidae:
2 Phanogomphus
MAYFLIES:
Baetidae:
Acentrella turbida
Baetis intercalaris
Baetis tricaudatus
Centroptilum
Diphetor hageni
Procloeon
Caenidae:
Caenis
Ephemereliidae;
Eurylopheila
Semratella
Heptageniidae:
Heptagenia
Leucrocuta hebe
Stenacron interpunctatum
Stenonema femoratum
Strenonema modestum
Stenonema vicarium
Isonychiidae;
2 Isonychia
Leptophiebiidae:
3 Paraleptophlebia

“Benthic sample station numbers
** - benthic macroinvertebrate sample basket number

N

]_____
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13§ 1
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Table B-3: Benthic invertebrate Biobasket species list - 6 week samples collected in
August 2000 and evaluated according to BioMAP values.

reek Mosquito Creek
14 15*
77 3 | T 27

Leuctridae:

Leuctra
Perlidae:
Acroneuria abnormis
Acroneuria carolinensis
Acroneuria lycorias
Paragnetina media

TRUE FLIES:
Ceratopogonidae
Chironomidae:
Ablabesmyia 4 8 1 6 9
Chironomus
Clinotanypus
Conchapelopia 12
Corynoneuria
Dicrotendipes
Endochironomus 4
Eukiefferielia
Glyptotendipes jl
Labrundinia
Microtendipes
Nanocladius
Pagastia
Parachircnomus
Parametriocnemus
Paratanytarsus
Polypedilum corvictum
Polypedilum scalaenum
Polypeditum sordens
Procladius
Pseudochironomus
Stempellinella
Tanytarsus
Tribelos

Simuiiidae

Tipulidae:

- Tipula

F-8

WINM WIS

(=]

-—d

el
A

AN W= wwin|=s|olw OoOoiM|N| = {ON

3
L
IR

NN =D

Crustaceans:

AMPHIPODS:
Gammaridae:

2 Crangonyx

Hyalellidae:

2 Hyaleila

CRAYFISHES:
Cambandae:

2 Orconectes propinquus

ISOPODS:

Asellidae:

1 Caecidotea 4 2 1 12 3

*Benthic sample station numbers
« _ benthic macroinvertebrate sample basket number
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Table B-3: Benthic invertebrate Biobasket species list - 6 week samples collected in

August 2000 and evaluated according to BioMAP values.
ensitivity §pecaes List Macgﬁerson Creek ]I Mosqusto Creek I

Value 2 13" 14 15
i Sl N Nl

irceus

Moalluscs:
BIVALVES:
Sphaeridae:

1 Musculium securis 3

Pisidium

SNAILS:
Hydrobiidae:

2 Amnicoia 1 14

Physidae:

0 Physella 19 1 12 5

Planorbidae:

Gyraulus

1 Helisoma anceps

0 Planorbella campanulatum

] Valvatidae:

2 Valvata tricamata

Annelids:
LEECHES:
Erpobdellidae:
1 Erpobdella punctata
2 Nephelopsis obscura
Glossiphonidae:
Batracobdeila phalera
2 Helobdella stagnalis
1 Placobdeila montifera
1 Placobdella omata
WORMS:
Tubificidae:
immature, no hair chaete 1
immature, hair chaete

e L S R SRR T . - —

Platyhelminthes: Ir
FLATWORMS: it
3 Tricladida 111: 196 4 4 |

NUMBER TAXA " 14 ] 13 1!"“-5—5 13

NUMBER ORGANISMS 1362.1008] 2251 222)| 7 | 10 | 49 | 26
BioMAP{d) WQI 77189 5 |32 55|56 48]

e —— e RSN _

mema s e N R
[N w]

| o
o
L{e]

*Benthic sample station numbers
** - benthic macroinvertebrate sample basket number
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Table B-6. Cross Lake Water Quality Data

Parameter Units | PWQO Station #20 Station #21
26-Jul | 29-Aug | Average 26-Jul | 25-Aug!| Average

IGENERAL
{Aikaiinity mag/L - 30 32 31 34 33 33
Chlorophyli-a mg/L * 0.004 | 0.048 0.026 0.005 | 0.053 0.029
Canductivity umhosficm * 83.8 87.0 85.4 81.4 94.0 87.7
DO mg/L * 53 8.2 6.7 1.8 8.9 53
DOC mg/L * 8.3 10.4 9.4 9.7 11.2 10.5
JeH none 6585 77 { 87 8.2 80 | 87 83
Secchi Disk (m}  |meters - 2.0 0.7 1.4 6.9 0.8 38
Temperature celcius * 20.3 201 202 21.5 19.8 20.7
NUTRIENTS :
lAmmonia mg/L * <002 | <0.02 <(.02 0.04 <0.02 0.03
Ammonta mg/lL 0.02 trace trace trace 0.0016 | trace 0.0012
f{un-ionized)
INitrate mg/L . <0.03 | <0.03 <0.03 <Q.03 | <0.03 <0.03
Nitrite mg/L * <0.03 | <0.03 <0.03 <0.03 | <0.03 <0.03
TKN mg/L - 0.64 1.43 1.04 0.54 1.32 1.13
(TKN Qrganic mg/L * 0.64 1.43 1.04 0.60 1.32 1.09
T. Phosphorus ~ Img/L 002 Fao30 [-0032 | -0031 | 0.034-} 0.040 } ~0.037
JIONS
ICalcium mag/L * 8.83 8.57 8.70 7.05 9.42 8.24
Chioride TCU . 4.84 5.00 492 5.50 6.00 575
Magnesium mg/L . 3.44 3.29 3.37 3.53 3.63 3.58
JPotassium mg/L * <04 | <04 <0.4 <0.4 <0.4 <0.4
ISedium mg/L > 3.30 3.00 3.15 3.1 33 3.2
JSulfate ma/L * 2.3 3.0 26 2.0 3.0 25
ImeTaLs
[iron mg/L 0.3 0.2 0.3 0.3 0.2 0.3 0.3
fManganese mg/L + ] oo2 | 002 0.02 002 | 0.02 0.02

- PWQO = Provincial Water Quality Objective

-* = no PWQO

- m PWQQ exceedences

- — = ng data

- DO = dissolved oxygen

- DOC = dissclved organic carbon

- July 26 weather: 24°C, overcast, 11km/hr SSE winds, small waves
- August 29 weather: 21°C, isolated thunderstorms, 15 km/hr SSW winds, turbulent conditions




APPENDIX C

Chretien Drain and MacPherson Creek Water Quality Tables

C-1: Waypoint descriptions and field notes
C-2: Watercourse cross sections

C-3: Electrofishing results



Cretian Drain Field Notes

Water quality parameters:

phosphates, hardness, alkalinity, pH, turbidity, total suspended solids, nitrate, nitrite, ammonia,
total Kelijdal nitrogen, dissolved organic carbon, biological oxygen demand.

Sampling procedure:

Five water samples and one air sample was collected at each site using a [.5m long sampling
pole at 3/4 of the depth of the stream. All parameters except for phosphates were taken from four
1/2L P.E.T. bottles. Phosphates were taken in a 250mL brown glass bottle. The air sample was
also taken in a 250mL glass bottle. All water sample bottles were rinsed three times, no
preservatives were used. The air sample was previously filled with deionized water and sterilized
by the lab. The air sample was left open during the start of the sampling procedure and capped
after all samples had been collected.

The phosphate and air samples were numbered in muitiples of five with “a” being phosphates
and “b” being the air sample. Samples were delivered the same day to Near North labs for

analysis.

June 12/00
-weather- overcast, heavy rain event on weekend. Sunny with constant wind by mid-

afternoon. :

Site AA11, Way point 001,10:22am

17 T 0558964

UTM 5133348

-Samples were collected and numbered 14, 5a and 5b

-Site was marked with flagging tape.

-Two road drains entered the stream from the north and south and there was a small tile outflow
on the north bank.

Site AA22, Way point 002,10:43am

17 T 0558877

UTM 5133320

-small tile outflow into flowing drain.

-steady flow

-approximately 6" above the surface of the water in the drain. The drain is located on the north
bank.

-no Samples were taken

Way point 003

17 T 0558663

UTM 5133304

-The drain is bridged by a culvert



Site AA33, Way point 004,10:58am

17 T 0558579

UTM 5133317

-two small tile outflows entering the drain, one on the north bank and one on the south bank.
-the drain on the north slope has a steady flow.

-another ditch enters the drain from the south side.-the ditch was flagged.

Site AA44,Way point 005,11:14am

17 T 0558481

UTM 5133351

-broken beaver dam

-the shape of the dam produces a small meander, possibly assisting in T.S.S. fall out.
-site flagged

-MNR mark 3+425 six paces south.

Site AAS5,Way point 006,11:27am

17 T 0558405

UTM 5133389

-start of stream meander

-small ! foot wide tributary input with a steady flow is present.

-a cloud of suspended solids was entering the stream via the clay bottomed tributary.

Site AA66,Way point 007,11:34am

17 T 0558397

UTM 5133423

-end of meander

-a small tributary is located on the west facing slope, steady flow.
-the main drain now headed south.

Way point 008, 11:44am
17 T 0558358

UTM 5133434
-meander

Way point 009, 11:49am
17 T 0558343

UTM 5133442
-meander

Way point 010,12:00pm

17 T 0558299

UTM 5133436

-bridge with culvert crosses drain
~-culvert is damaged on top



Way point 011, 12:05pm
17 T 0558254

UTM 5133437
-meander

Way point 011-012

-Moose tracks spotted

-ground much more moist

-many birds spotted and heard
-drain becoming wider, roughly 2m

Way point 012, 12:10pm

17 T 0558149

UTM 5133458

-major meander

-another large tributary flowing from the north with a high sediment load meets the drain.
-drain headed west

-site roughly 20 paces from MNR mark W+000

-drain about to enter a large wetland area, roughly 40m wide

Site AA77,Way point 013, 12:15pm

17 T 0558008

UTM 5133396

-Ground continues to become more wet.

Site AA88,Way point 014, 12:20pm

17 T 0558118

UTM 5133450 :

-ground too wet, backtracked to MNR site W+000
-samples were taken-numbereds$,7,8,9,10a,10b

Way point 015, 12:30pm
17 T 0558344

UTM 5133388

-MNR benchmark

Site AA99,Way point 016, 12:45pm

17 T 0558554

UTM 5133328

-sample site, 11,12,13,14,15a,15b

-swift moving current

-approxamitly 15 paces from way point 004
-site coincides with MNR site M+500



Way point 017, 1:00pm

17 T 0558950

UTM 5133340

-small tile outflow enters from south bank.

Way point 018, 1:37pm

17 T 0557556

UTM 5133082

-samples taken, 16,17,18,19,20a,20b

-bridge crossing

-tributary was slow moving, approxamitly 2.5m across and was the deepest sampling site of the
day.

Way point 019, 2:10pm
17 T 0558414

UTM 5134451
-reference along bridge in road bordering Kirkpatrick and MacPherson Twp.



Chreticn Drainage System—field notes

Weather: sunny, with slight gvercast. Slight breeze. No rain for several davs producing low water fevel,

June 13/00 | 022 N46°21.240 AAll took four 500ml pet Bridge crossing with culvert
W80°13.853 | bottle water samples for pH,
(Note** all BOD, TSS, etc. and
lat. and numbered them 36,37,38,39
long, Took ane 250mi water
Coordinates | sample for phosphates and
can be numbered it 40a. Took one
coaverted to | 250mi travelling blank air
UTM by sample for the duration of
using a the sample period and
GPS.) numbered it 40b.
June 13/00 | 023 N46°21.271 none Dried up tributary into the
W30°13.853 drain, active after a rain event.
June 13/00 | 024 N46°21.296 | none None—reference
W80°13.866
June 13/00 | 025 N46°21.300 none Removed beaver dam, heavily
W80°13.859 |. vegetated on either bank.
June 13/00 | 026 N46°21.332 |- none Meander to the northeast.
W80°13.834
June 13/00 | 027 N46°21.341 AA12 took four 500ml pet Removed beaver dam,
W80°13.812 | bottle water samples for pH, | approximately Sm pool
BOD, TSS, etc. and upstream. A bear cub was
numbered them 31,32,33,34 | identified here. Evidence of
Took one 250mi water reconstruction on dam by
sample for phosphates and | beavers. Stream has heavy
numbered it 352 Tookone | sediment load.
250m! travelling blank air
sample for the duration of
the sample period and
numbered it 35b.
June 13/00 | 028 N46°21.347 | none Fork indrain. Evidence of
W80°13.798 maintenance on the ficld side
of the drain, Maintenance
consisted of natural vegetation
on one side and cleared
vegetation on the other,
June 13/00 | 029 N46°21.388 | none Branch of drain ends. A small
W80°13.636 tile outfall drains into this
tributary.
June 13/00 | 030 N46°21.361 none Opposite tributary from 030.
W80°13.614 Meander in drain. Water was
a red and orange colour.
June 13/00 | 031 N46°21.359 none Dty tributary into the Chretien
W80°13.383 drain. Meander in drain.
June 13/00 | 032 N46°21.361 | none Heavy macrophyte growth in
W80°13.315 drain. Vegetation consists
primarily of tall grasses.
June 13/00 | 033 N46°21.372 | none Branching tributary of the
WEg0°13.228 drain surrounded by both non-
cultivated fields and natural
vegetation.
June 13/00 | 034 N46°21.373 none Bridge with culvert




Chreticnr Drainage System—ficld notes

W80°13.197

Junc 13/0G

035

N46°21.385
W80°13. 114

fnonc

Active beaver dam with a
large pool upstream (approx.
6m).

June 13/00

036

N46°21.393
W80°13.087

AA11 took four S00mI pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 26,27,28,29
Took one 250m! water
sample for phosphates and
numbered it 30a. Took one
250ml travelling blank air
sample for the duration of
the sample period and
numbered it 30b,

Reference point

June 13/00

037

N46°21.392
W380°12.969

none

Active tributary draining both
natural vegetation and
hayfields.

June 13/00

038

N46°21.394
W80°12.927

AAI10 took four 500ml pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 21,22,23,24.
Took one 250ml water
sample for phosphates and
numbered it 25a. Took one
250ml travelling blank air
sample for the duration of
the sample period and
numbered it 25b.

Weather: coo
June 14/00.

1 and overcast with some periods of sun. High water level as a result of an intense rain on

June 15/00

042

N46°21.283
W80°14.640

AA14 took four 500mi pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 41,42,43,44
Took one 250ml water
sample for phosphates and
numbered it 452 Took one
250m! travelling black air
sampie for the duration of
the sample period and
numbered it 45b.

Tributary in unit H had
¢vidence of cleared beaver
dam,

June 15/00

043

N46°21.274
W80°14.889

AA1S took four 500ml pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 46,47,48,49
Took one 250ml water
sample for phosphates and
numbered it 50a Took one
250ml travelling blank air
sample for the duration of
the sample period and

numbered it 50b.

Large open pond
approximately 15m across
surrounded by natural
vegetation.

Weather: sunny and warm with some cloud cover. Rain the night before, producing high water levels.

June 17/00

[ 044

| N46°20.884 | AA16 took four 500mI pet | Grassy open wetland.




Clircticn Drainage System—ficld notes

W80°15.557

bottle water samples for pH,
BOD, TSS, etc. and
numbered them 51,52,53,54
Took one 250ml water
sample for phosphates and
numbered it 55a. Took one
250mi travelling blank air
sample for the duration of
the sample period and
numbered it 55b.

June 17/00

045

N46°20.847
W80°15.542

AA17 took four 500ml pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 56,57,58,59
Took one 250ml water
sample for phosphates and
numbered it 60a. Took one
250ml traveiling blank air
sample for the duration of
the sample period and
numbered it 60b.

June 17/00

046

N46°20.751
W80°15.757

AAIS8 took four 500ml pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them 61,62,63,64
Took one 250ml water
sample for phosphates and
numbered it 65a. Took one
250ml travelling blank air
sampie for the duration of
the sample period and
numbered it 65b.

June 17/00

047

N46°20.636
W80°15.947

None

Beaver dam.

June 17/00

048

N46°20.503
W80°15.987

None

Bedrock channel.

June 17/00

049

N46°20.422
W380°16.110

None

Beaver dam and debris. Water
dark brown in cofour.

June 17/00

050

N46°20.375
W80°16.174

AA19 took four 500ml pet
bottle water samples for pH,
BOD, TSS, ete, and
numbered them 66,67,68,69
Took one 250mli water
sample for phosphates and
numbered it 70a. Tock one
250ml travelling blank air
sample for the duration of
the sampte period and
numbered it 70b.

Damaged beaver dam. Water
is dark brown in colour.

June 17/00

051

N46°20.343
W80°16.111

AA2Q took four 500mi pet
bottie water samples for pH,
BOD, TSS, etc. and
numbered them 71,72,73,74
Took one 250ml water
sample for phosphates and

Mixing of tributaries.




P

Chretien Drinage System

ficld notes

numbered it 75a. Took one
250ml travelling blank air
sample for the duration of
the sample period and
numbered it 75b.

June 17/00

052

N46°22.696
W380°15.157

AA21 took four 500ml pet
bottle water samples for pH,
BOD, TSS, etc. and
numbered them
76,77,78,79. Took one
250mt water sample for
phosphates and numbered it
80a. Took one 250ml
travelling blank air sample
for the duration of the
sample period and
numbered it 80b.




APPENDIX D

Agency Comments and Recommendations

D-1:  Ministry of Agricuiture, Food and Rural Affairs
D-2:  Ministry of Natural Resources

D-3:  Ministry of the Environment
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Ontario

Ministry of Ministére des
Natural Resources Richesses natureilas

3301 Trout Lake Road
North Bay On P1A aL7

Ph: (705) 475-5550
Fx: (705) 475-5500

January 17, 2001

Peter Lee, Director

The Wildemess Preservation Committee of Ontario
49 Labreche Drive

Narth Bay, ON P1A 3R3

Dear Peter:

SUBJECT: Lake Nipissing Water Quality and Fish Habitat Project 2000

| have finally reviewed the reports generated during the summer of 2000 by your summer students working
on the Lake Nipissing water quality update and the fish habitat baseline study in MacPherson Creek (a.k.a.

the Florent Chretien Drain).

The water quality study has provided us with high quality updated information on many wstar quality
parameters. 1am now in the process of relating these data to fish population dynamics. Last year was
aiso a goed start in collecting baseline biclogical data in the Fiorent-Chretien Drain system to menitor this

Ssystem long term.

Itis my hope that we can complete this baseline study during the 2001 field season. Specifically, we need
o compilete 3 fish spacies inventory on the system, as well as conduct aquatic invertebrate and vegatation
surveys. In addition to work in the drain system, thera are many infets into Lake Nipissing which we know
very lite about with respect to water Quality, fish habitat and fish spacies. Moreaver, there are numerous
other projects that would also be desirable to complete with appropriate human resources and funds, -
Some ideas include a post-toumament mortality study on northem pike following the Cache Bay pike
derby; a lake sturgeon education project, with a five display in Sturgeon Falls as the final product. More
benthic basket work in the many inlets of Lake Nipissing would aisa help us achieve 3 trus ‘big picture’ in

our quest to monitar the Lake Nipissing ecosystam,

Please let me know your thoughts on continuing our fruitful summer student projects on Lake Nipissing for
2001. | wauld be interested in hearing your ideas In develaping some of the above-mentioned projects

further.

1 look forward to hearing from you in the near future,
Yours truly, 4/

Management Biologist

Tomiko/WVasi Area

North Bay District

705-475-5540

RR/

Visit us at our website hitp:/Awww.mnr.gov.on.ca or call tolifree 1-800-667-1940

%ok TOTAL PAGE.@2 *x



Subject: Lake Nippissing Water Quality Survey
Date: Wed, 03 Jan 2001 12:56:55 -050¢C

From: "Peggy Gale" <Peggy.Gale@ene.gov.on.ca>
To: Peter.Lee@ene.gov.on.ca

There does not seem to be any significant differences between the 88 and 00
data. Minor variability may be a result of temporal variaticn in sampling. 88-
90 data included a May sampling which is often higher in TP, particularly in the
lake sanmples. The '00 sampling was in late June.

Total phosphorus (TP) should be recorded to three decimal places in mg/L.

Table 1. Station 21 is high in TP. If it 1s the same as in 88-90, there may be

some concern here.

There are noticeable impacts around the Merrick Landfill site.

Hope this helps for polishing the final report.
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Cross Section for Unit B
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Cross Section for Unit D
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Cross Section of Unit H
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Cross Section of Unit F
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Cross Section of Unit G
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Sitver Beach, Lake Nipissing

To Encourage and Promote:

. Private and public initiatives in the protection of the wilderness areas

. Public education and awareness related to protecting air, land, water
and natural habitats

. Production and distribution of educational materials
. Programs that enhance the ecosystem quality
. Research that increases knowledge in areas of ecosystem and

watershed management
. Actions which facilitate the above activities

The Wilderness Preservation Committee of Ontario
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