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Executive Summary

1. The objective of this study was to evaluate the loss of soil and nutrients from the upland
areas of two selected “small” watersheds or subwatersheds surrounding Canandaigua Lake
by comparing the magnitude of the losses of nutrients and soil to previously studied
subwatersheds.

2. The rivulets that drain small subwatersheds of Canandaigua Lake contributed significant
amounts of total Kjeldahl nitrogen, nitrate, soil and phosphorus to Canandaigua Lake. The
large amount of material being lost from these small subwatersheds was surprising when
compared to larger nearby watersheds despite the fact that only two events were sampled.

3. This pilot study demonstrates the potential importance that small intermittent streams may
have on the health of Canandaigua Lake.

4. We recommend that the watersheds studied be further interrogated as to potential land-use
practices that could be the cause for the high losses observed. A further, more intensive
study, looking at a larger number of rivulets for an annual cycle is warranted. A study of this
nature will more accurately determine the full impact these numerous subwatersheds are
having on the “ecologic health” of Canandaigua Lake.

Introduction

Hundreds of small steep grade rivulets ring the shoreline of Canandaigua Lake. The
glacial formation of the Finger Lakes caused the steep narrow topography that is conducive to
the formation of these many small rivulets from watershed runoff. The impact of these rivulets
and their runoff on the *“ecological health” of Canandaigua Lake is not known. Previous studies
on other Finger Lakes demonstrate that small intermittent streams, often referred to as rivulets,
contribute significant amounts of nutrients and soil to the lakes (e.g., Conesus Lake, Makarewicz
and Lewis 1999, Makarewicz et al. 2001). The purpose of this study was to evaluate the loss of
soil and nutrients from the upland areas of six of these small subwatersheds located within the
Canandaigua Lake watershed. To accomplish this task, six streams draining subwatersheds were
sampled on two sampling dates during the autumn and winter of 2001 - 2002 (Table 1). The
sampling design included two precipitation events on streams from both the east and west side of
Canandaigua Lake.



Previous work from 1997 to 2000 had estimated the loss of nutrients from the major
subwatersheds in the Canandaigua Lake watershed (Makarewicz and Lewis 1998, 1999a, 2000,
2001). In this study, these larger watersheds were used for comparative purposes or a point of
reference in evaluating soil and nutrient loss from the smaller subwatersheds of concern. If land
use is similar, larger watersheds will generally lose more soil and nutrients than a smaller
watershed. If we observe larger losses of nutrients and soils from the smaller watersheds or if we
observe more loss per unit area of watershed in the smaller than in the larger watershed, it would
indicate a detrimental land practice in the watershed; that is, a land use is causing excessive l0ss
of soils and nutrients compared to other nearby watersheds of similar soil, geological formation
and slope.

Methods

Because much of the loss of soils and nutrients occurs during precipitation events in
watersheds, water samples were taken and stream discharge measured during two precipitation
events (25 September 2001 and 1 February 2002). Sample information and locations are
summarized in Table 1 and Figures 1 and 2. Three sites were selected on each side (east and
west) of Canandaigua Lake. In general, the sites are identified using adjacent property addresses.
The east side sites are 3793 East Lake Road (Figure 3), 4064 East Lake Road (Figure 4) and
4106 East Lake Road A cattle operation is bordered on the north by 4064 East Lake Road and
the south by 4106 East Lake Road The west side of Canandaigua Lake was sampled at
Woodville (Figure 5), 6650 West Lake Road (Figure 6) and 6985 West Lake Road (Cover
photo).

The events were
sampled for soil loss (as
total suspended solids),
nutrient loss (nitrate,
dissolved phosphorus as

soluble reactive '

phosphorus, total

phosphorus) and

organic nitrogen plus

ammonia as  total

Kjeldahl nitrogen.

Samples were taken

manually and

transported to SUNY EEEEEEEE =t

Brockport for water Rivulet=a=Woodyville empty 8 :
chemistry analysis. All Note turbid-water originating-from-thesstream—
sampling bottles were - === — —_—



pre-coded so as to ensure exact identification of the particular sample. All filtration units and
other processing apparatus were cleaned routinely with phosphate-free RBS. Prior to sample
collection, containers were rinsed with the water being collected. In general, all procedures
followed EPA standard methods (EPA 1979) or Standard Methods for the Analysis of Water and
Wastewater (APHA 1999). Sample water for dissolved nutrient analysis (nitrate + nitrite, and
SRP) was filtered immediately with 0.45-um MCI Magna Nylon 66 membrane filters and held at
4°C until analysis.

Water Chemistry:

Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed by the automated
(Technicon Autoanalyser) cadmium reduction method (EPA 1979, APHA 1999).

Total Phosphorus: Raw water was digested using the persulfate digestion procedure prior to
analysis by the automated (Technicon autoanalyser) colorimetric ascorbic acid method (APHA
1999).

Soluble Reactive Phosphorus: Filtered raw water was analyzed by the automated (Technicon
autoanalyser) colorimetric ascorbic acid method (APHA 1999).

Total Kjeldahl Nitrogen: Analysis was performed using a modification of the Technicon
Industrial Method 329-74W/B. The following modifications were performed:
1. In the sodium salicylate-sodium nitroprusside solution, sodium nitroferricyanide (0.4Q)
replaced the concentrated nitroprusside stock solution.
2. The reservoir of the autoanalyser was filled with 0.2M H,SO, instead of distilled water.

2. Other reagents were made fresh prior to each analysis.

Total Suspended Solids: APHA (1999) Method 2540D was employed for this analysis.

Stream Velocity: Stream velocity was measured at equally spaced locations in either a culvert or
cement channel of a bridge under a road with a Gurley flow meter (Chow 1964).

Stream Height and Cross-Sectional Area: Stream depth was measured as the difference between
the vertical height of the culvert/bridge opening and the distance between the stream surface and
upper portion of the culvert/bridge. Stream cross-sectional area for various stream heights was
calculated by planimetry after measuring the cross-sectional dimensions of each stream
monitored.

Watershed Area: Subwatershed areas were estimated from USGS topographic maps.

Nutrient Loading: Daily nutrient and soil loss from the watershed were calculated by
multiplying the discharge on the day of the sample by the concentration of the nutrient or solids
from the appropriate water sample.

Quality Assurance Internal Quality Control: Multiple sample control charts (APHA 1999)
were constructed for each parameter analyzed, except total suspended solids. A prepared quality



control solution was placed in the analysis stream for each sampling date. If the control solution
was beyond the set limits of the control chart, corrective action was taken and the samples re-run.

External Quality Control: The Water Chemistry Laboratory at SUNY Brockport is certified
through the New York State Department of Health's Environmental Laboratory Approval
Program (ELAP - # 11439). This program includes biannual proficiency audits, annual
inspections and good laboratory practices documentation of all samples, reagents and equipment.

Results and Discussion

Characterization of Hydrometeorological Events Sampled:

The Genesee Valley region was very dry during 2001 with annual average precipitation
2.78 inches below normal as measured at the Rochester, NY National Weather Service office.
The region experienced drought conditions throughout the summer characterized by the National
Weather Service as mild to moderate in June and July, becoming moderate to severe through
mid-August. Monthly precipitation departures from normal in inches were April (-1.42), May (-
0.06), June (-1.16), July (-1.67) and August (+0.91). Because of these drought conditions,
sampling of streams was delayed until precipitation occurred.

The rain event of 25 September 2001 represented the first precipitation and runoff events
(1.98 inches of rain fell from 24 to 25 September) after drought conditions. In fact during the
previous 23 days of September 2001, only 0.34 inches of precipitation fell as measured at the
National Weather Service Office in Rochester, NY. This event was characterized by a relatively
small amount of runoff. The drought conditions tempered the runoff as much of the precipitation
soaked into the dry ground.

The event on 1 February 2002 was a result of a combination of rainfall and snowmelt.
Over a 2-day period (31 January to 1 February), 2.17 inches of precipitation fell during a severe
ice and windstorm. Temperatures rose to 51°F on 1 February releasing the stored water in the
watershed. Discharges were an average of 28 times higher for the February event than during
the September event.

Concentration of Nutrients and Materials in Rivulet Water

Concentration is the amount of a nutrient or a material per unit volume of water.
Concentrations of water quality parameters are presented in Table 2. A large difference occurred
in analyte concentrations between the two events sampled. This is primarily a result of the



hydrologic circumstances the make up each event as described above. Detailed information on
each analyte follows. For comparative purposes, Table 3 is the mean event water chemistry
concentrations for twenty-three sites sampled in the Canandaigua Lake watershed from 1997 to
2000 from Makarewicz and Lewis (2000).

Phosphorus:

Total phosphorus (TP) ranges from 22.8 to 442.3 pug P/L (6985 West Lake Road and
4064 East Lake Road) in the 25 September event, while during the 1 February event, TP ranged
from 111.4 to 815.8 pug P/L (6650 West Lake Road and 4106 East Lake Road) (Table 2). The
total phosphorus mean for the 25 September 2001 event was 124.2 pg P/L and the mean for the 1
February 2002 event was 432.4 ug P/L. There was a 625% increase in mean total phosphorus
concentration between the first and second event sampled.

Soluble reactive phosphorus, the dissolved phosphorus fraction that is readily taken up by
plants, averaged 91.9 pg P/L with an overall range of 9.0 to 481.3 pug P/L. Between the two
events sampled, three streams showed an increase in SRP concentrations, while three streams
decreased in SRP concentration as the soluble phosphorus fraction was diluted by rain and
snowmelt. The highest SRP levels were found in 4106 East Lake Road with a mean
concentration of 319.1 ug P/L followed by 4064 East Lake Road (mean of 127.4ug P/L).

Nitrate:

Nitrate + nitrite, the other soluble nutrient monitored, also showed dilution from the first
to second event in four of the six streams. Mean nitrate concentrations in descending order were
4064 East Lake Road (2.90 mg N/L), 4106 East Lake Road (2.24 mg N/L), Woodville (1.94 mg
N/L), 6985 West Lake Road (1.66 mg N/L), 3793 East Lake Road (1.50 mg N/L) and 6650 West
Lake Road (1.04 mg N/L). The highest concentration measured during the study was 4.86 mg
N/L at 4064 East Lake Road during the 1 February 2002 event.

Total Kjeldahl nitrogen (TKN):

Total Kjeldahl nitrogen (TKN) is a measure of organic nitrogen from the watershed. The
tributaries on the east side of Canandaigua Lake had the highest mean concentrations of TKN. In
descending order they are 4064 East Lake Road (2230 pug N/L), 4106 East Lake Road (1835 pg
N/L) and 3793 East Lake Road (1745 pg N/L). The streams on the west side of the lake averaged
620 pg N/L. TKN concentrations increased an average of 199% during the 1 February 2002
event over the initial event sampled. The largest increase (826%) was observed in the tributary at
3793 East Lake Road This site also had the highest TKN concentration during the study at 3150



pg N/L on 1 February 2002.

Total suspended solids (TSS):

Total suspended solids is a measure of soil loss from the watershed. There was a dramatic
difference in TSS concentrations between the two events sampled (25 September 2001 and 1
February 2002). The mean concentration for the 25 September 2001 event was 7.0 mg/L, while
the for the 1 February 2002 event it was 278.7 mg/L. The highest concentration observed was at
3793 East Lake Road (531.5 mg/L) followed by 4064 East Lake Road (468.5 mg/L) both during
the 1 February 2002 event.

Loading:

Loading is the amount of nutrients and soil that is lost from the watershed and carried by
the stream into Canandaigua Lake. Unlike concentration, loading considers the volume of water
being lost from the watershed per day and the concentration (Table 2) and is expressed as
kilograms of nutrient per day entering the lake. Loading provides a better representation of the
actual amount of soil and nutrient being lost from the subwatersheds and deposited into the lake.
Table 4 provides a summation of loss of materials from the watersheds by sampling date and the
averages and maxima.

In general, losses of soil and nutrients from the subwatersheds were significantly higher
during the 1 February 2002 event due to higher discharge of water and higher concentrations of
the analytes — phosphorus, nitrate, suspended solids, and Kjeldahl nitrogen. Figure 7 compares
total phosphorus loadings, expressed as kilograms per day, for the six rivulets sampled for this
study to the average 1997-1999 values for the eighteen major subwatersheds. The limited data
set for the rivulets indicates that phosphorus losses of some rivulet watersheds are comparable to
those of the major subwatersheds. In particular, event losses on February 2001 from 4064 and
3793 East Lake Road are comparable to losses from the top six contributors of phosphorus
previously identified (Makarewicz and Lewis, 2000).

Although loading expressed as kilograms of nutrient lost per day provides an overall
impact of a subwatershed on a lake — the greater the loading, the greater the potential impact on
water quality, it biases analyses towards larger watersheds and does not allow a fair comparison
of subwatersheds. Larger watersheds would be expected, in general, to deliver larger loads of
nutrients simply because of their larger size. To allow an unbiased comparison of subwatersheds,
the loading data is normalized by the size of the watersheds: that is, the loss of nutrients or soil
per unit area of watershed per day (e.g., g/ha/day), where g is grams (1000 grams = 2.2 Ibs) and



ha is a hectare (1 ha = 2.47 acres). This “normalization” procedure allows a better comparison
between subwatersheds. A high “areal” loading value during a precipitation event compared to
another subwatershed would suggest that the higher losses are due to material being swept off
the watershed by rainwater or melt water; that is land use practices and not normal weathering
and dissolution of soil and rocks. Those streams that have a high loss of materials from the
watershed are likely due to land use practices within that watershed.

Figures 8 to 12 provide estimates of “areal” loading of total Kjeldahl nitrogen, total
phosphorus, soluble reactive phosphorus, nitrate and total suspended solids. The figures include
information for the six subwatersheds sampled for this study as well as data for the other
eighteen Canandaigua Lake subwatersheds studied from 1997 to 2000 for comparative purposes.
These comparisons should be looked at as preliminary in nature in that the current study involves
the monitoring of only two events whereas, the other watershed data consists of up to twenty-two
events over several years. As evidenced by the two events sampled for the current study, event
parameter concentrations and loading are extremely variable.

As figures 8 to 12 depict, the areal loadings for the rivulets monitored are comparable or
higher than the averages for the other Canandaigua Lake subwatersheds monitored from 1997 to
2000. Again, the loadings for the 25 September 2001 and 1 February 2002 are presented as
individual events, which are very variable, and compared to average events (n=23) for the major
tributaries. Nevertheless, the losses from these relatively small streams are impressive, especially
for the 1 February 2002 event.

Of note, 4064 East Lake Road had the highest areal loadings for total phosphorus, total
Kjeldahl nitrogen and nitrate during the 1 February 2002 event. Elevated losses of TP, TKN,
nitrate, SRP and TSS were also found at 3793 East Lake Road, 6985 West Lake Road and 4106
East Lake Road. Clearly, if the two events that were sampled were averaged together, the areal
losses from the watershed would decrease. Losses from the watershed are affected by rainfall,
season of the year, land use practices, etc. A better picture of what is happening in the “rivulets”
would develop with an increased sampling regime. Nevertheless, this initial study demonstrates
that losses from these smaller watersheds can have areal losses comparable to major tributaries
identified previously as of concern (Makarewicz and Lewis, 2000, 2001. The losses from
rivulets cannot be entirely dismissed in any comprehensive watershed management plan.



Summary

The rivulets that drain small subwatersheds of Canandaigua Lake contributed significant
amounts of total Kjeldahl nitrogen, nitrate, soil and phosphorus to Canandaigua Lake. The large
amount of material being lost from these small subwatersheds was surprising when compared to
larger nearby watersheds despite the fact that only two events were sampled. This pilot study
shows the potential importance that small intermittent streams may have on the health of
Canandaigua Lake. We recommend that the watersheds studied be further interrogated as to
potential land-use practices that could be the cause for the high losses observed. A further, more
intensive study, looking at a larger number of rivulets for an annual cycle is warranted. A study
of this nature will more accurately determine the full impact these numerous subwatersheds are
having on the “ecologic health” of Canandaigua Lake.

Literature Cited

APHA. 1999. Standard Methods for the Examination of Waste and Wastewater. American
Public Health Association, 19th ed. New York, N.Y.

EPA. 1979. Methods for the Chemical Analysis of Water and Wastes. Environmental
Monitoring and Support Laboratory. Environmental Protection Agency. Cincinnati, Ohio.
EPA-600/4-79-020.

Chow, Ven Te. 1964. Handbook of Applied Hydrology. McGraw-Hill Book Company. NY.

EPA. 1979. Methods for Chemical Analysis of Water and Wastes. Environmental Monitoring
and Support Laboratory. Environmental Protection Agency. Cincinnati, Ohio. EPA-600/4-
79-020.

Makarewicz, J.C., I. Bosch and T.W. Lewis. 2001. Soil and Nutrient Loss from Selected
Subwatersheds of Conesus Lake. Prepared for the Livingston County Planning Department.
Mount Morris, NY. Available from Drake Memorial Library, SUNY Brockport, Brockport,

NY.

Makarewicz, J.C. and Lewis, T.W. 1999. Soil and nutrient loss from subwatersheds in the
southwest quadrant of Conesus Lake. Available form Drake Memorial Library, SUNY
Brockport, Brockport, NY.

Makarewicz, J.C. and T.W. Lewis. 1998. Nutrient and sediment loss from watersheds of
Canandaigua Lake. Available from Drake Library, SUNY Brockport, Brockport, N.Y.

Makarewicz, J.C. and T.W. Lewis. 1999. Nutrient and sediment loss from the watersheds of
Canandaigua Lake: January 1997 to January 1999. Available from Drake Library, SUNY
Brockport, Brockport, N.Y.

Makarewicz, J.C. and T.W. Lewis. 2000. Nutrient and sediment loss from the watersheds of
Canandaigua Lake: January 1997 to January 2000. Available from Drake Library, SUNY
Brockport, Brockport, N.Y.



Makarewicz, J.C. and T.W. Lewis. 2001. Canandaigua Lake subwatersheds: Time trends in
event loading and the watershed index. Available from Drake Library, SUNY Brockport,
Brockport, N.Y.

Table 1. Summary data on sampling locations and subwatershed area of rivulets, Canandaigua
Lake. See Figures 1 and 2 for sample locations on topographic maps.

Watershed Latitude Watershed
Longitude Area (ha)
Woodville — near the NYS boat launch 42° 40.132 N 45.6
site 77°21.846 W
3793 East Lake Road 42°50.662 N 335.9
77° 15.342 W
4064 East Lake Road 42° 49.838 N 359.9
77° 15.424 W
4106 East Lake Road 42° 49.629 N 455
77° 15.489 W
6650 West Lake Road 42° 41904 N 67.0
77°22.067 W
6985 West Lake Road 42° 40.618 N 145.1
77°21.835 W
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Table 2. Average concentrations of nutrients and soil (TSS) in water draining selected small
subwatersheds of Canandaigua Lake. TP = total phosphorus, SRP = soluble reactive phosphorus,
TKN = total Kjeldahl nitrogen, TSS = total suspended solids (soils).

Site Date TP Nitrate TSS TKN SRP
Collected | (ug P/L) | (mg N/L) | (mg/L) | (ug N/L) | (ug P/L)
Woodville 9/25/2001| 62.3 1.06 2.0 470 34.7
Woodville 2/01/2002| 176.4 2.82 206.5 1220 41.1
3793 E. Lake Rd. 9/25/2001| 30.3 1.57 1.2 340 26.7

3793 E. Lake Rd. 2/01/2002| 581.3 1.42 531.5 3150 21.1

4064 E. Lake Rd. 9/25/2001| 442.3 0.94 2.0 1780 208.4
4064 E. Lake Rd. 2/01/2002| 773.7 4.86 468.5 2680 46.3

4106 E. Lake Rd. 9/25/2001| 161.7 2.65 18.2 1670 156.8
4106 E. Lake Rd. 2/01/2002| 815.8 1.82 224.0 2000 481.3

6650 W. Lake Rd. 9/25/2001| 25.7 2.34 184 570 14.9
6650 W. Lake Rd. 2/01/2002| 111.4 0.46 91.8 610 9.0
6985 W. Lake Rd. 9/25/2001| 22.8 2.72 0.1 290 19.6
6985 W. Lake Rd. 2/01/2002| 135.5 0.60 150.0 560 43.1
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Table 3. Event water chemistry for Canandaigua Lake tributaries, January 1997 to January 2000. Values include the
mean + the standard error, minimum and maximum concentrations. TP = total phosphorus, TSS = total suspended

solids, TKN = total Kjeldahl nitrogen and ND = non-detectable.

Creek TP Nitrate TSS Chloride TKN
(ug PIL) (mg N/L) (mg/L) (mg/L) (g N/L)
T1 - Fall Brook 129.6 +37.4 2.36 £0.65 1456 +55.4 555+ 14.1 1085 + 204
(15.1 - 463.6) (0.68 - 9.42) (3.4 - 695.0) (17.6 — 237.3) (390 - 3060)
T2 - Deep Run 149.7 +54.2 2.22+0.60 150.0 +60.1 479+9.4 1073 + 186
(9.9 - 648.8) (0.33-9.10) (2.5 - 635.0) (16.8 — 135.9) (380 - 2960)
T3 - Gage Gully 170.9 £57.1 3.24+0.68 104.8 +48.8 60.0 + 14.0 1165 + 225
(10.1 - 672.1) (0.48 - 10.70) (2.2 -596.2) (18.0 -192.8) (280 - 3480)
T4 - Fisher Gully 704 +19.1 0.90+£0.20 61.8+26.1 109+15 548 + 85
(10.1 - 298.6) (0.19-3.19) (0.8 - 386.0) (5.5-25.2) (110 - 1390)
T5 - Upper Vine Valley 511.4 +206.5 1.79+0.29 1449+61.1 31.8+4.0 3181 + 1669
(23.5 - 2703.0) (0.37 - 3.86) (1.6 - 861.0) (13.5 - 56.6) (480 - 26080)
T6 - Lower Vine Valley 233.1+994 0.98+0.16 128.4+41.3 220+2.0 1293 + 530
(15.6 - 1506.6) (0.12 - 2.31) (1.4 - 519.0) (12.6 — 36.2) (200 - 8400)
T7 - Upper West River 202.2+66.5 1.35+0.24 164.0+62.1 385+5.0 1132 + 226
(20.1 - 1000.8.) (0.28 - 3.54) (<0.1-915.0) (17.7-71.2) (310 - 3780)
T8 - Lower West River 74.2+19.7 0.57+0.11 271.7+12.2 28.0+2.2 785 + 150
(12.2 - 288.9) (0.04 - 1.39) (1.8-191.0) (16.4 - 47.6) (160 - 1820)
T9 - Clark Gully 33.0+£7.7 0.44+0.18 46.0 £15.0 4.6 +0.5 289 + 44
(7.1-121.2) (0.01-2.63) (0.1-167.5) (2.6 -8.9) (25 - 610)
T10 - Conklin Gully 43.1+10.3 0.14+0.04 57.7+22.0 75+0.8 292 +77
(2.8-131.1) (0.01 - 0.59) (0.3 -328.0) (3.7-125) (ND - 950)
T11 - Naples Creek 181.7+67.7 0.55+0.06 253.4 +104.8 204+1.7 811 +181
(9.7-977.2) (0.28 -1.10) (7.2 -1530.0) (11.0 - 33.0) (80 - 2580)
T13 - Cooks Point 925+ 39.5 0.45+0.05 120.4 +53.9 93.4+12.7 601 + 188
(8.6 - 603.3) (0.19 - 0.90) (0.6 — 809.0) (33.4-192.3) (25 - 3030)
T14 - Hicks Point 379+125 0.44 £ 0.07 49.4 +26.3 46.8+6.0 368 + 98
(6.2-179.2) (0.17-1.23) (0.1 - 400.5) (18.5 - 98.3) (25 - 1540)
T15 - Seneca Point 106.4 + 26.8 0.43+0.07 73.6+£23.3 35.9+43 715+ 90
(8.6 - 406.2) (0.15-1.12) (0.1 -327.0) (16.5-77.9) (140 - 1230)
T16 - Barnes Gully 353+7.9 0.46 £ 0.06 425+13.6 59.2+9.9 391+ 61
(8.9-115.8) (0.14 - 0.89) (0.2 - 136.5) (22.4 -157.4) (90 - 970)
T17 - Menteth Gully 50.9+10.8 0.62+0.10 520+ 15.1 46.7+£5.3 538 + 59
(8.0 - 140.5) (0.24-1.71) (0.8 - 213.0) (22.5-83.9) (70 - 900)
T18 - Tichenor Gully 84.7+20.9 0.89+£0.15 51.8+18.4 43.0+5.8 861 + 90
(13.5 - 270.7) (0.36 - 2.52) (4.3 -282.7) (15.7-95.3) (330 - 1460)
T19 - Upper Sucker Brook 202.5+46.6 1.90+0.62 75.8+19.9 83.5+13.7 1206 + 123
West Branch (5.5 - 553.5) (0.25 - 8.94) (14.2 - 296.0) (34.9 — 239.0) (470 - 2310)
T24 - Tannery Creek 34.4+5.0 0.32+0.07 19.3+6.1 111+17 458 + 109
(8.3-52.2) (0.14 - 0.65) (5.5-59.7) (5.6 - 19.6) (25 -1100)
T25 - Eelpot Creek 92,6 +26.9 0.88+£0.10 156.5+50.3 20.1+2.1 620 + 147
(22.1-185.7) (0.47 -1.37) (9.3-443.0) (12.5-230.5) (180 — 1300)
T26 - Reservoir Creek 223.2+119.1 0.88+£0.25 122.8+47.1 27.8+4.6 524 + 160
(7.5-1017.0) (0.47 - 2.64) (18.8 - 428.2) (11.4 - 48.6) (25 — 1550)
T27 — Grimes Creek 442+96 0.56 £ 0.09 80.6 +30.2 19.1+25 410+ 80
(13.1-78.7) (0.34 -1.08) (7.5 - 261.0) (11.0 - 29.8) (90 - 800)
TSB - Sucker Brook Station 227.1+36.2 1.23+0.24 85.4+223 80.2+12.0 1182 £ 122
(22.0 - 503.9) (0.39-4.32) (5.0 - 295.7) (33.8-212.9) (660 - 2500)
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Table 4. Loss of soil and nutrients from selected subwatersheds of Canandaigua Lake during
the fall of 2001 and winter of 2002. TP = total phosphorus, SRP = soluble reactive phosphorus,
TKN = total Kjeldahl nitrogen, TSS = total suspended solids (soils).

Site Date|Discharge TP Nitrate TSS TKN SRP
Collected| m*/day | (kg/day) | (kg/day) | (kg/day) | (kg/day) | (kg/day)
Woodville 9/25/2001] 847 0.05 0.90 1.69 0.40 0.03
Woodville 2/10/2002| 3,271 0.58 9.22 675.51 3.99 0.13
MEAN 2,059 0.31 5.06 338.60 2.19 0.08
3793 E. Lake Rd. [9/25/2001] 909 0.03 1.43 1.09 0.31 0.02
3793 E. Lake Rd. |2/10/2002| 42,290 24.58 60.05 |22477.06| 133.21 0.89
MEAN 21,600 12.31 30.74 [11239.07| 66.76 0.46
4064 E. Lake Rd. |9/25/2001] 14,063 6.22 13.22 28.13 25.03 2.93
4064 E. Lake Rd. |2/10/2002] 58,628 45.36 284.93 |27467.08| 157.12 2.71
MEAN 36,345 25.79 149.08 |13747.60| 91.08 2.82
4106 E. Lake Rd. |9/25/2001 66 0.01 0.18 1.20 0.11 0.01
4106 E. Lake Rd. |2/10/2002| 3,457 2.82 6.29 774.46 6.91 1.66
MEAN 1,762 1.42 3.23 387.83 3.51 0.84
6650 W. Lake Rd. |9/25/2001] 2,165 0.06 5.07 39.84 1.23 0.03
6650 W. Lake Rd. |2/10/2002| 5,359 0.60 2.46 491.92 3.27 0.05
MEAN 3,762 0.33 3.77 265.88 2.25 0.04
6985 W. Lake Rd. |9/25/2001] 1,478 0.03 4.02 0.15 0.43 0.03
6985 W. Lake Rd. |2/10/2002| 86,618 11.74 51.97 [12992.76| 48.51 3.73
MEAN 44,048 5.89 28.00 | 6496.46 | 24.47 1.88
Overall mean 18,263 7.67 36.65 | 541257 | 31.71 1.02
Minimum 66 0.01 0.18 0.15 0.11 0.01
Maximum 86,618 45.36 284.93 |27467.08| 157.12 3.73
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Figure 1. Sample locations on the east side of Canandaigua Lake.
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Figure 2. Sample locations on the west side of Canandaigua Lake.
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Figure 3. Sampling site at 3793 East Lake Road during the 1 February 2002 event.

Figure 4. Sampling site (looking south) at 4106 East Lake Road during the 1 February 2002
event. The site at 4106 East Lake Road is on the south side of the agricultural operation pictured.
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Figure 6. Sapling site at 6650 West Lake Ro during the 1 February 2002 event.
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Figure 7. Total phosphorus loading (kg P/day) comparisons with average event data obtained for the eighteen major tributaries to
Canandaigua Lake during the 1997 to 1999 period and the individual sampling dates for rivulets sampled for this study.
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Figure 8. Total phosphorus loading (gm/ha/day) comparisons with average event data obtained for the eighteen major tributaries to
Canandaigua Lake during the 1997 to 1999 period, the year 2000 and the individual sampling dates for rivulets sampled for this study.
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Figure 9. Nitrate loading (gm/ha/day) comparisons with average event data obtained for the eighteen major tributaries to Canandaigua
Lake during the 1997 to 1999 period, the year 2000 and the individual sampling dates for rivulets sampled for this study.
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Figure 10. Total suspended solids loading (gm/ha/day) comparisons with average event data obtained for the eighteen major
tributaries to Canandaigua Lake during the 1997 to 1999 period, the year 2000 and individual sampling dates for rivulets sampled for

this study.
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Figure 11. Soluble reactive phosphorus loading (gm/ha/day) comparisons with average event data obtained for the eighteen major
tributaries to Canandaigua Lake during 2000 and the individual sampling dates for rivulets sampled for this study.
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Figure 12. Total Kjeldahl nitrogen loading (gm/ha/day) comparisons with average event data obtained for the eighteen major
tributaries to Canandaigua Lake during the 1997 to 1999 period, the year 2000 and the individual sampling dates for rivulets sampled
for this study.
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