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Executive Summary

1. The purpose of this study was to evaluate the loss of soil and nutrients from the upland area
of ten selected small watersheds or subwatersheds surrounding Conesus Lake. Macrophyte
beds of mixed composition exist around the entire edge of Conesus Lake — perimeter beds.
In addition, macrophyte beds consisting mainly of Eurasian milfoil exist at or near many of
the creek mouths within the littoral zone of Conesus Lake. These creek-mouth associated
beds are of interest because their presence may be associated with creeks that lose a large
amount of nutrients and soils from their subwatershed.

2. Two rivulets (rivulet #5989 and GraywoodAcres) that drain subwatersheds of Conesus Lake
contributed excessive amount of total Kjeldahl nitrogen, nitrate and phosphorus into the lake
relative to similar nearby watersheds. The high loss of phosphorus and nitrate undoubtedly
stimulate algae and macrophyte growth "locally" at stream mouths and potentially play a role
in deteriorating water quality of the entire lake. The existence of macrophyte beds consisting
mainly of Eurasian milfoil and clouds of filamentous algae (metaphyton) at many of these
stream mouths suggests a connection between land use practices in the watersheds and plant
overgrowth.

3. High levels of coliform bacteria were observed in many of the streams during events. This
result indicated the presence of bacteria in the water and that fecal material was either being
swept off the watershed from warm-blooded organisms during events or from septic systems
that were not operating properly. In addition, Giardia, an intestinal parasite, were detected in
rivulet #5989.

4. The possibility exists that control of nutrient and soil loss through management practices
within the watershed may reduce the size of macrophyte beds and abundance of macrophytes
within the beds at the creek mouth. =~ What affect management practices on these small
watersheds will have on the perimeter beds of macrophytes surrounding the lake is at best
speculative. In general, reduction of nutrients should reduce the abundance of all
macrophyte beds simply because there are less nutrients. In either the perimeter or the
stream-mouth associated beds, any reduction will not be instantaneous. Improvements in
water quality of Irondequoit Bay in Monroe County and Lake Erie were not realized until
almost 20 to 25 years after implementation of either the phosphate abatement program or
other management practices. However, the creeks-mouth macrophyte beds should respond
earlier than the whole lake. These stream The creek-mouth beds could be used as an
indicator of effectiveness of management practices in the watershed.

Introduction

The purpose of this study was to evaluate the loss of soil and nutrients from the upland
area of ten small watersheds or subwatersheds located in Conesus Lake watershed. Perimeter
beds, macrophyte beds of mixed composition, exist around the entire edge of Conesus Lake. In

addition, macrophyte beds consisting mainly of Eurasian milfoil exist at or near many of the



creek mouths within the littoral zone of Conesus Lake (Fig. 1)(Bosch e al. 2001). These creek-
associated beds are of interest because their presence appears to be associated with creeks that
lose a large amount of nutrients and soils from their subwatersheds. Thus a mechanism is
suggested for reducing the size of macrophyte beds in Conesus Lake. Application of best
management plans should reduce nutrient and soil loss and with time reduce the size of the
macrophyte beds associated with streams. To test the hypothesis that the proximity of the
macrophyte beds in Conesus Lake are related to loss of nutrients from these subwatersheds,
information on loading of nutrients and soil from the impacted areas is needed. Some data exist
from the previous studies of Makarewicz et al. (1991, 1999). However, recent information does
not exist for several subwatersheds, and in some cases, no information exists for several of the
small rivulets. A data gap exists on the level of loss of nutrients and materials from these smaller
creeks. These suspected subwatersheds are candidates for a USDA grant to evaluate
management plans that may reduce nutrient and soil loss. To accomplish this task, ten streams
draining subwatersheds were sampled on six sampling dates during the autumn of 2000 (Table
1). The sampling design included three precipitation events and three non-event periods.
Previous work in the late 1980s and early 1990s had estimated the loss of nutrients from
Long Point Gully, North Gully, and "No Name" Creek (Makarewicz et al. 1991). 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 loss 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 any
watershed, water samples were taken and stream discharge measured during three precipitation
events and during three non-events. Soil loss (as total suspended solids), nutrient loss (nitrate,
dissolved phosphorus as soluble reactive phosphorus, total phosphorus), organic nitrogen plus
ammonia as total Kjeldahl nitrogen and de-icing salt as sodium were measured as a function of
stream discharge and concentration. Samples were taken manually and transported to SUNY
Brockport for water chemistry analysis. All 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, TDP, 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).

Total Dissolved Phosphorus: Raw water was filtered (0.45-um nylon MCI Magna 66 membrane
filter) and 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 (0.4g)
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.

Sodium:  Sodium was determined by atomic absorption spectrophotometry (Perkin Elmer
Analyst 100) (APHA 1999) on filtered samples.

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.

Coliform Bacteria and Giardia: Samples were taken by Dick Davin, while analyses for total
coliforms and E. coli were performed by Wayland Laboratory Services (ELAP#11338).

Watershed Area: Subwatershed areas were obtained from Makarewicz and Lewis (1999) and
Makarewicz et al. (1991). In the case of the subwatershed draining the rivulet at Sutton Point
and the GraywoodArea Creek, subwatershed area was estimated from USGS topographic maps.




Nutrient Loading: Daily nutrient and sediment loadings 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

Concentration is the amount of a nutrient or a material per unit volume of water. Table 2
indicates that event concentrations of total phosphorus, soluble reactive phosphorus, nitrate and
total Kjeldahl nitrogen were generally high. Of the creeks sampled, the highest concentrations
observed were for the small creek or rivulet located in the Graywood Acres area (Fig. 2). Even
more surprising was the high concentrations observed during nonevent conditions at this
watershed (Table 2).  Other creeks with high precipitation event concentrations of total
phosphorus and nitrate were Hanna’s Creek, Sand Point, Long Point Gully, “No Name” Creek
and North Gully. Total dissolved phosphorus (TDP) concentrations were not significantly
different from soluble concentrations (SRP) suggesting that all dissolved phosphorus was in the
inorganic form. Similarly, high nitrate concentrations or substantial increases from nonevents to
events were observed at Long Point Gully, “No Name” Creek, Cottonwood Gully, Rivulet
#5989, Sutton Point and North Gully. High concentrations of nitrate were observed, not only
during events, but also during non-events in the Cottonwood Gully, Rivulet #5989, Graywood
Gully and North Gully watersheds. Except for the Graywood Gully and Sutton Point sites,
which have not been previously monitored, the high concentrations currently observed were
previously documented ten years ago by Makarewicz et al. (1991), or a year ago in the Rivulet
Study commissioned by the Livingston County Health Department (Makarewicz and Lewis

1999). This suggests that the sources of these nutrients are not new.

Loading is the amount of nutrients and soil that is lost from the watershed and carried by
the stream into Conesus Lake. Unlike concentration, loading considers the volume of water
being lost from the watershed per day (discharge, Fig. 3) and the concentration (Table 2) and is

expressed as kilograms of nutrient per day entering the lake. Thus loading provides a better



representation of the actual amount of soil and nutrient being lost from the subwatersheds and
deposited into the lake. Table 3, which provides a summation of loss of materials from the
watersheds by sampling date and the averages and maxima for events and nonevents,
demonstrates a commonly known fact for western New York watersheds. In general, in non-
forested watersheds, precipitation events contributed well over 70 - 90 percent of the losses of

nutrients and soil (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 is not a good measure to compare subwatersheds. The reason is that larger
watersheds would be expected, in general, to deliver larger loads of nutrients simply because of
their larger size. To allow 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 lbs) and ha is a hectare (1 ha = 2.47 acres).
This “normalization” procedure allows a fairer 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. Those streams that have a high loss of materials from the watershed are likely due to

land use practices within that watershed.

Figures 4 to 9 provide estimates of “areal” loading of total Kjeldhal nitrogen, total
phosphorus, soluble reactive phosphorus, nitrate, sodium and total suspended solids. Although
discharge, the amount of water coming off a subwatershed via a stream, was expected to be the
highest for the larger subwatersheds (Hanna’s, North Long Point and “No Name”)(Fig. 3), these
subwatersheds were not providing the largest amount of nutrients to the lake per unit area of
watershed. Instead, two small watersheds (Rivulet #5859 and the Graywood Gully) were
delivering an excessive amount of materials during events into Conesus Lake. Their impact was
much greater than what was expected based on the area of these small watersheds. The
subwatersheds associated with Rivulet #5859 and the Graywood Gully delivered excessive
amounts of total phosphorus (Fig. 4), soluble reactive phosphorus (Fig. 5), nitrate (Fig. 7) and
total Kjeldahl nitrogen (Fig. 8). This result suggests that a land-use practice allowed water to
carry surficial materials during precipitation events out of the watershed and into Conesus Lake.
The fact that these subwatersheds were delivering such high levels of nutrients is of concern
since it has been previously established that Long Point Gully and "No Name" watersheds were
major contributors of nitrate to Conesus Lake (Makarewicz and Lewis 1992). The high nitrate

losses from the Long Point and "No Name" watersheds have been associated with agricultural



practices in these watersheds, especially with fields planted in corn (Makarewicz and Lewis
1992). Also, the large contribution from Rivulet #5989 confirmed observations from 1999
(Makarewicz and Lewis 1999).

High loss of soil as TSS was observed from Cottonwood and North Gully (Fig. 6).
Sodium loss was highest from Rivulet #5989 and Hanna’s Gully and reflected the loss of deicing
salt used on roads in these hilly areas. In the case of TKN, basically organic nitrogen and
ammonia, the high loss during rain events from watersheds #5859 and Graywood Gully suggests
that some type of organic materials, such as manure, was being washed off the landscape and
into the lake. High concentrations of coliform bacteria were also observed during many of the
precipitation events (Table 4). Coliform bacteria are indicators of the presence of bacteria
commonly found in the intestinal tract of warm-blooded animals. Also, Giardia were observed
on two occasions at Rivulet #5899. Giardia is an intestinal parasite passed in the feces of an
infected animal or person. The presence of coliform bacteria and Giardia in stream water
suggests contamination with sewage or fecal material. This contamination may be from humans,
cows and possibly geese. The high levels of coliforms suggest that the source is unlikely a small
number of “wild” animals. Both the biological and chemical data suggest a source within the

watershed of organic materials containing fecal materials.

Similarly, the high loss of TSS (i.e., soils) and the associated particulate forms of
phosphorus (TP) during events suggested that soil was being either eroded from the stream bank
or that a land-use practice in the watershed (e.g., tillage) was the cause of this loss. Soil loss
from the watershed is causing a new delta to form on Conesus Lake at a couple of locations (e.g.,
house #5413 West Lake Road). It was also evident from the video of the stream at 5413 Lake
Road from spring of 1998 that losses of soils and associated nutrients could be considerably
higher than what was observed in this study (Makarewicz and Lewis 2000). We believe the
losses observed were conservative because of the low event flows experienced during the

sampling period.
Summary

Two rivulets (rivulet #5989 and Graywood Gully) that drain subwatersheds of Conesus
Lake contributed excessive amount of total Kjeldahl nitrogen, nitrate and phosphorus into
Conesus Lake relative to similar nearby watersheds. The high loss of phosphorus undoubtedly
stimulated algae and macrophyte growth "locally" at stream mouths and potentially played a role

in deteriorating water quality of the entire lake. Bosch et al. (2001) have demonstrated that



macrophyte beds consisting mainly of Eurasian milfoil and clouds of filamentous algae
(metaphyton) exist at the stream mouths of many of the creeks monitored. The large amount of
material being lost from these small subwatersheds was surprising when compared to larger
nearby watersheds. A land-use practice in the watershed could be the cause. From a
management perspective, the possibility exists that control of nutrient and soil loss through best
management practices with the watershed may reduce the size of macrophyte beds and
abundance of macrophytes within the beds. What affect management practices on these small
watersheds have on the perimeter beds of macrophytes surrounding the lake is at best
speculative. In general, reduction of nutrients should reduce the abundance of macrophytes
simply because there are less nutrients. However, any reduction in the perimeter beds and in the
stream-mouth associated beds will not be instantaneous. Improvements in water quality of
Irondequoit Bay in Monroe County and Lake Erie were not realized until almost 20 to 25 years

after implementation of either the phosphate abatement program or other management practices.

Acknowledgements
Mr. Dick Davin collected samples during precipitation events. We recognize his dedication and
thank him for a job well done!

Literature Cited

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

Bosch, 1., Makarewicz, J.C., Emblidge, J.P., Johnson, D.A., Valentino, M. 2001. Population
Studies of Eurasian Watermilfoil (Myriophyllum spicatum) and Zebra Mussels (Dreissena
polymorpha) in Conesus Lake, N.Y: Summer 2000. Livingston County Planning
Department. Geneseo, NY.

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.

EPA 1979

Makarewicz, J.C., Lewis, T.W., Dilcher, R.C., Letson, M. and Puckett, N. 1991. Chemical
Analysis and Nutrient Loading of Streams Entering Conesus Lake, NY. Prepared for the
Livingston County Planning Department., Mount Morris, NY Available form Drake
Memorial Library, SUNY Brockport, Brockport, NY.

Makarewicz, J.C. and Lewis, T.W. 1992. Stress Stream Analysis of Two Sub-watersheds of
Conesus Lake. Prepared for the Livingston County Planning Department, Mount Morris, NY.
Available form 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 Lewis, T. W. 2000. Nutrient and sediment loss from the watersheds of
Canandaigua Lake; January 1997 to January 2000. Available form Drake Memorial Library,
SUNY Brockport, Brockport, NY.



01

ooe[d 98e10)s JBOU PY BT 'H €89

M T oLL peoy jo (L#) Y104 preydIQ plO

S'LY9 €vS | N9S'Ly oTh | 9pIs Jseq uo o[Jueri], 3931 dIowsudJ
M S9OTYoLL a3priq dp1s

SeL TET| NIL9Y oTH 1S9 UO d[3ueLL], ATInD yoN

ML €Y oLL PeOI JO OPIS ISOM PY LT ISOM 0695

e 8T | NTSHy Tt U0 1I3A[MD jo do, (9#) yut04 UONNS

(surpaIoys | M 0S° €Y oLL peOY BT ISOM 6865

['011 | do?S) duoN | N OT'tb 0Tt HIDAND JO I3JU) 19[NATY 6865

(auraI0ys | M 99°¢€Y oLL a3puiq jo P BT M LLSS

Sl | dod)g) SUON | N S6'tt o | OPIS Isey uo d3ueLi], (T1#) 291D dweN ON

M ho.m._u ohh ﬁmoh ,wo O.Em 1Som Qoﬁmam QESQ Jeau .UM o&wd .>> :umm

9L I'ST | N8Y'St ot U0 JIdAND Jo do, AJInD poomu030)

M IEEY oLL a38puiq jo aue APISYAI)) @) PeOY BT ISOM

$'T29 I'LE | N TS89t ot | 9983 3sey uo d[Jueri], (g#) AD yurod Suo]

ﬁoﬁ JOIA ®>OU ﬂﬁoBmUm >> uo ﬁoﬁw

M YEEY oLL P R ISOM 199%

STe $'6 | NTTLY 0Tt | 93plig uo d[Sueri], AJInD jurod pues

ugIS JAUI)POOMARID) JB JSeH uIn ],

M S6'TY oLL oye[ JO 2I0US Jedu peoy e ISOM €00t

8°¢¢ v ET | N+9'8Y 0Tt MAATND JO 1)U AJInD poomAern

MLETY oLL a3pug Jo peoy yoeaq 919994 Z0S¢

S'LIL S'LEE | N 0667 oCt | OPIS IseY UO d[FULIL], (11#) ¥991D s euuey
(ey) BOIY (ey) OOY juowainseaw yydop

PaysIare A\ pag paam 3uoe1 weax)s Jo uonedo] paysiarep\

"BaJR paysIdjemqns Qouasaid poom ‘suonedo] Surjdues uo ejep Arewwuing ‘1 9[qe,




Table 2. Average concentrations of nutrients, sodium and soil (TSS) in water draining selected
subwatersheds of Conesus Lake. TP = total phosphorus, SRP = soluble reactive phosphorus,
TKN = total Kjeldahl nitrogen, TSS = total suspended solids (soils), TDP = total dissolved

phosphorus.
TP Nitrate TSS TKN  Sodium SRP TDP
(MgPL) (mgNL) (mg/l) (ugNL) (mg/l) (gP/L) (ugP/L)
Hanna's Creek Baseline 82.8 0.33 1.5 557 86.94 68.4 75.9
Event 202.2 0.75 11.5 557 75.44 116.5 121.8
Graywood Gully Baseline 209.4 5.62 9.3 650 59.85 177.0 178.6
Event 372.0 13.73 16.8 1113 45.15 336.0 338.4
Sand Point Gully Baseline 80.7 0.10 2.5 613 15.90 62.9 67.0
Event 117.7 1.66 19.2 383 18.19 82.5 84 .1
Long Point Gully Baseline 115.6 0.00 0.9 520 47.65 103.8 109.7
Event 187.4 7.63 18.5 700 41.68 142.8 151.7
Cottonwood Gully Baseline 58.2 6.06 0.9 210 21.65 51.3 52.7
Event 82.1 1.50 21.1 473 23.40 46.5 47.3
No Name Creek Baseline 50.5 2.80 0.1 490 21.02 48.0 49.0
Event 122.8 5.03 34.8 547 23.21 62.2 62.7
Sutton Point Baseline 48.2 0.47 7.5 283 20.18 33.5 34.7
Event 53.6 2.61 2.8 428 16.51 45.9 46.7
5989 Rivulet Baseline 78.5 3.58 1.3 437 30.40 72.3 76.7
Event 96.1 8.70 4.3 487 33.00 80.2 83.9
North Gully Baseline 17.6 2.75 0.9 213 18.92 13.8 14.4
Event 86.2 0.82 39.6 278 23.81 30.2 61.7
Densmore Creek Baseline 13.1 0.11 1.1 180 80.77 7.5 11.6
Event 42.2 0.40 6.2 407 79.06 25.6 25.8
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Table 3. Loss of soil and nutrients from selected subwatersheds of Conesus Lake during the fall
of 2000. TP = total phosphorus, SRP = soluble reactive phosphorus, TKN = total Kjeldahl
nitrogen, TSS = total suspended solids (soils), TDP=total dissolved phosphorus.

Hanna's Creek

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m®day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 2437 0.23 0.02 5.24 1.68 242.66 0.16 0.19
10/6/00 Event 6783 1.89 2.54 44.09 427  438.23 0.89 0.96
10/18/00 Baseline 6783 0.88 3.41 5.43 3.93  492.90 0.81 0.87
11/2/00 Baseline 1550 0.04 0.74 2.48 0.62 137.31 0.03 0.03
11/27/00 Event 3132 0.15 0.78 5.32 119  328.54 0.14 0.15
12/17/00 Event 139960 39.05  229.53 3666.94 92.37 7949.71 24.37 24.49
Mean Baseline 3590 0.38 1.39 4.38 2.08 290.96 0.33 0.37
Maximum  Baseline 6783 0.88 3.41 5.43 3.93 492.90 0.81 0.87
Mean Event 49958 13.70 77.62 1238.79 32.61 2905.49 8.46 8.54
Maximum  Event 139960 39.05 229.53 3666.94 92.37 7949.71 24.37 24.49
Graywood Gully
Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 411 0.09 3.94 6.37 0.31 29.23 0.09 0.09
10/6/00 Event 3259 1.23 59.26  100.06 3.59 184.08 1.20 1.21
10/18/00 Baseline 2607 0.58 0.12 6.52 1.67 128.15 0.56 0.57
11/2/00 Baseline 1790 0.32 12.94 17.90 1.00 106.15 0.17 0.17
11/27/00 Event 176 0.03 1.40 0.56 0.07 10.51 0.03 0.03
12/17/00 Event 4072 2.25 61.28 66.77 7.49 78.50 1.88 1.89
Mean Baseline 1603 0.33 5.67 10.26 0.99 87.85 0.27 0.28
Maximum  Baseline 2607 0.58 12.94 17.90 1.67 128.15 0.56 0.57
Mean Event 2502 1.17 40.65 55.80 3.72 91.03 1.04 1.04
Maximum  Event 4072 2.25 61.28  100.06 749 184.08 1.88 1.89
Sand Point Gully
Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 29 0.00 0.01 0.06 0.01 0.71 0.00 0.00
10/6/00 Event 327 0.03 0.93 2.35 0.19 3.17 0.03 0.03
10/18/00 Baseline 90 0.01 0.00 0.23 0.08 0.67 0.01 0.01
11/2/00 Baseline 699 0.06 0.01 210 0.36 11.24 0.04 0.05
11/27/00 Event 5409 0.29 0.49 0.00 0.59 69.39 0.28 0.29
12/17/00 Event 25291 4.92 52.10 1274.65 11.38  810.06 2.82 2.83
Mean Baseline 273 0.02 0.01 0.79 0.15 4.21 0.02 0.02
Maximum  Baseline 699 0.06 0.01 210 0.36 11.24 0.04 0.05
Mean Event 10342 1.75 17.84  425.67 4.06 294.21 1.04 1.05
Maximum  Event 25291 4.92 52.10 1274.65 11.38  810.06 2.82 2.83
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Table 3 (continued). Loss of soil and nutrients from selected subwatersheds of Conesus Lake
during the fall of 2000. TP = total phosphorus, SRP = soluble reactive phosphorus, TKN = total
Kjeldahl nitrogen, TSS = total suspended solids (soils), TDP=total dissolved phosphorus.

Long Point Gully

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP

m®day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline DRY DRY DRY DRY DRY DRY DRY DRY
10/6/00 Event 3827 0.81 39.11 65.06 494 177.03 0.78 0.80
10/18/00 Baseline 7222 0.83 0.00 6.50 3.76  344.13 0.75 0.79
11/2/00 Baseline DRY DRY DRY DRY DRY DRY DRY DRY
11/27/00 Event 5556 0.70 2.00 0.00 0.72  184.91 0.56 0.61
12/17/00 Event 86168 19.24 1060.73 3308.86 58.59 3919.79 10.59 11.87
Mean Baseline 7222 0.83 0.00 6.50 3.76  344.13 0.75 0.79
Maximum Baseline 7222 0.83 0.00 6.50 3.76  344.13 0.75 0.79
Mean Event 31850 6.92 367.28 1124.64 21.42 1427.24 3.98 4.43
Maximum Event 86168 19.24 1060.73 3308.86 58.59 3919.79 10.59 11.87

Cottonwood Gully

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP

m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 86 0.00 0.11 0.09 0.02 2.11 0.00 0.00
10/6/00 Event 1591 0.15 2.34 14.79 1.10 35.77 0.10 0.10
10/18/00 Baseline 736 0.03 11.92 0.81 0.23 14.70 0.03 0.03
11/2/00 Baseline 264 0.02 0.19 0.13 0.04 5.39 0.02 0.02
11/27/00 Event 405 0.01 0.23 0.12 0.07 8.48 0.01 0.01
12/17/00 Event 15640 1.91 3848 839.88 8.76  419.16 0.76 0.77
Mean Baseline 362 0.02 4.07 0.34 0.09 7.40 0.02 0.02
Maximum Baseline 736 0.03 11.92 0.81 0.23 14.70 0.03 0.03
Mean Event 5879 0.69 13.68  284.93 3.31 154.47 0.29 0.29
Maximum Event 15640 1.91 38.48 839.88 8.76  419.16 0.76 0.77

No Name Creek

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP

m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline DRY DRY DRY DRY DRY DRY DRY DRY
10/6/00 Event 22682 250 11433 136.09 2155 516.48 1.47 1.47
10/18/00 Baseline 2202 0.11 6.18 0.22 1.08 46.29 0.11 0.11
11/2/00 Baseline DRY DRY DRY DRY DRY DRY DRY DRY
11/27/00 Event 1762 0.08 3.88 0.88 0.21 20.68 0.08 0.08
12/17/00 Event 50385 10.65  395.53 4927.70 28.72 1770.04 3.86 3.88
Mean Baseline 2202 0.1 6.18 0.22 1.08 46.29 0.11 0.11
Maximum Baseline 2202 0.1 6.18 0.22 1.08 46.29 0.11 0.11
Mean Event 24943 4.41 171.24 1688.23 16.83  769.07 1.80 1.81
Maximum Event 50385 10.65  395.53 4927.70 28.72 1770.04 3.86 3.88
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Table 3 (continued).
during the fall of 2000. TP = total phosphorus, SRP = soluble reactive phosphorus, TKN = total
Kjeldahl nitrogen, TSS = total suspended solids (soils), TDP=total dissolved phosphorus.

Loss of soil and nutrients from selected subwatersheds of Conesus Lake

Sutton Point

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 44 0.00 0.05 0.61 0.02 1.06 0.00 0.00
10/6/00 Event 73 0.00 0.34 0.23 0.08 1.66 0.00 0.00
10/18/00 Baseline 461 0.01 0.09 0.28 0.06 7.59 0.01 0.01
11/2/00 Baseline 34 0.00 0.01 0.27 0.01 0.67 0.00 0.00
11/27/00 Event 123 0.01 0.06 0.02 0.00 0.80 0.01 0.01
12/17/00 Event 2887 0.17 7.71 14.15 0.49 59.02 0.13 0.13
Baseline Mean 180 0.01 0.05 0.39 0.03 3.1 0.00 0.00
Baseline Maximum 461 0.01 0.09 0.61 0.06 7.59 0.01 0.01
Event Mean 1028 0.06 2.70 4.80 0.19 20.49 0.05 0.05
Event Maximum 2887 0.17 7.71 14.15 0.49 59.02 0.13 0.13
5989 Rivulet
Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m®day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 1285 0.09 4.56 0.64 0.32 39.09 0.09 0.09
10/6/00 Event 14131 1.90 184.99 35.33 10.03  421.09 1.84 1.87
10/18/00 Baseline 13741 1.45 24.21 6.87 7.28  428.19 1.27 1.40
11/2/00 Baseline 4129 0.24 22.38 12.39 219 122.30 0.23 0.24
11/27/00 Event 587 0.01 243 0.12 0.10 18.13 0.01 0.01
12/17/00 Event 46392 6.33 41243  468.56 26.91 1777.29 4.40 4.77
Baseline Mean 6385 0.59 17.05 6.63 3.26  196.52 0.53 0.58
Baseline Maximum 13741 1.45 24.21 12.39 7.28  428.19 1.27 1.40
Event Mean 20370 274 199.95 168.00 12.35 738.84 2.08 2.22
Event Maximum 46392 6.33 41243  468.56 26.91 1777.29 4.40 4.77
North Gully
Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP
m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 1174 0.02 0.01 2.00 0.45 21.21 0.01 0.01
10/6/00 Event 5073 0.19 0.46 53.26 279  143.31 0.12 0.12
10/18/00 Baseline 5579 0.10 45.90 4.46 0.73 116.65 0.09 0.10
11/2/00 Baseline 1879 0.03 0.00 0.19 0.24 33.45 0.03 0.03
11/27/00 Event 7634 0.08 1.83 3.82 0.19 177.19 0.07 0.07
12/17/00 Event 148230 31.13  314.25 15979.20 38.54 2960.15 8.72 22.56
Baseline Mean 2877 0.05 15.30 2.22 0.47 57.10 0.04 0.05
Baseline Maximum 5579 0.10 45.90 4.46 0.73 116.65 0.09 0.10
Event Mean 53646 10.47  105.51 5345.43 13.84 1093.55 297 7.58
Event Maximum 148230 3113 314.25 15979.20 38.54 2960.15 8.72 22.56
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Table 3 (continued).

Loss of soil and nutrients from selected subwatersheds of Conesus Lake

during the fall of 2000. TP = total phosphorus, SRP = soluble reactive phosphorus, TKN = total
Kjeldahl nitrogen, TSS = total suspended solids (soils), TDP=total dissolved phosphorus.

Densmore Creek

Date Discharge TP Nitrate TSS TKN  Sodium SRP TDP

m3/day (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
10/5/00 Baseline 1820 0.03 0.14 5.10 0.29 160.16 0.01 0.02
10/6/00 Event 15530 0.53 2.89 35.72 11.18 1400.15 0.49 0.49
10/18/00 Baseline 6025 0.09 0.06 2.41 1.63 468.63 0.06 0.07
11/2/00 Baseline 1263 0.01 0.31 0.13 0.14 96.64 0.01 0.01
11/27/00 Event 8544 0.10 0.26 0.00 1.20 680.30 0.09 0.09
12/17/00 Event 41224 3.34 40.81 676.08 14.84 2778.12 1.44 1.45
Baseline Mean 3036 0.04 0.17 2.54 0.69 241.81 0.03 0.04
Baseline Maximum 6025 0.09 0.31 5.10 1.63 468.63 0.06 0.07
Event Mean 21766 1.32 1465 237.27 9.07 1619.53 0.67 0.68
Event Maximum 41224 3.34 40.81 676.08 14.84 2778.12 1.44 1.45
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Figure 1. The location of macrophyte beds and streams on Conesus Lake, 2000.
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Figure 2. Location of stream sampling sites during the autumn of 2000, Conesus Lake.

18



61

“JUI0 UOPNS 18 JP[NATY=UoNng ‘A[[n0) YUON=YHMON ‘A[[ND) JUI0J PUBS=PULS oa1)) dWEeN ON=O0N
‘Ao jurod 3uoT=3U0T A1) S, BUUBH=BUURH ‘A[[ND) POOMABIN=ARIL) 31 IOWSUI(=U(] ‘A[[NL) POOMUONOD=UONO)) 636S5H
asnoy 1 PNATY=686S# "0007 JO Uwmne ay) SuLnp e SNsouo)) Jo spaysiajemqns wolj 93IeYoSIp JUIAS-UOU PUB JUIAY ¢ 2InJ1]

P o N )ooe& o gk

N @2 W9 O oW
2 27 O 0&0

J
SR

o O
-—

(Rep/gw x 0001) ab1eyasiq

8 898 8 K



0¢

‘JuI0d uonng e P[NARJ=uonng ‘A[[no YPUON=YMON ‘A[[nD) JUI0J PUBS=PpUBS oaI1) sweN ON=0N ‘A[[no juiod 3uo =3uo]
21D s euuBH=EUURH ‘A[[ND) POOMABIN=ABID) 1)) AIOWSUI=Ud(J ‘A[[ND) POOMUONOD)=U0}0)) ‘686S# ASNOY 1B WR[NATY=686S#
"000Z JO uwnine oy} uLmp d3e snsauo)) Jo spaysidjemqns woij ssof snioydsoyd [810) JUOAS-UOU PUB JUIAH { 9INTI]

uoyng pues YMON  ON Buoq euueq Aal usg UONOD 686SH

0

()
N
(Aepey/6) d1

JUBABUON g JUSAT




1T

U104 UONNS JB R[NATY=uonng ‘A[no YPION=YHON ‘A[[nD) JUI0d PuLS=pues 921D dweN ON=O0N ‘A[[no jurod 3uoT=3u0]
091D s euuBH=tUURH ‘A[[ND) POOMABID=ABIL) 001 IOWSUI([=US(] ‘A[[ND) POOMUONO)=UO0N0)) "686S# ISNOY 18 W[NAIY=686SH#
"000C JOo uwnine oy} SuLmp e Snsauo)) Jo spaysidzemqns woj ssof snioydsoyd 9AOBII J[qN[OS JUIAS-UOU PUB JUIAT G dInJIq

(Reprey/6) dys

JUSASUON
JUSAZ




(44

U104 UONNS I R[NATY=uonng ‘A[no yPION=YHOoN ‘A[[nD) JuI0d pueS=pues o3I dweN ON=O0N ‘A[[nD jurod 3uo1=3u0]
021D s euUBH=tUUBH ‘A[[ND) POOMABID=ABID) 001 IOWSUI([=U(] ‘A[[ND) POOMUO}I0D=U0N0)) ‘686S# 9SNOY 1€ JO[NATY=6]65#
"000Z Jo uwmne oy SuLnp e SNSU0)) JO SPAYSINLMQNS WOIJ SSO[ SPI[OS popuadsns [10] JUIAS-UOU PUB JUIAT 9 dInJIq

000¢

0007

(Aepyey/6) ss1

0009

JUSASUON
JUSAT [

0008



154

“JUI0 UOPNS 18 JP[NATY=U0oNng ‘A[[n0) YUON=YHMON ‘A[[ND) JUI0J PUBS=PULS oa1)) dWIeN ON=ON
‘Ao ur0d Su0T=3U0T NY91)) S BUUBH=CUURH ‘A[[ND) POOMABID=ARID) NI31)) AIOWSUI([=UL(] ‘A[[NL) POOMUONOD=UONO)) 636S5H
asnoY 1 W[NANY=686S# 000 JO uwnine oY) Sulmp aye] snsauo)) Jo spaysiajemqns wWolj sso[ 9eNIU JUIAI-UOU PUB JUSAY */ 931

JUDSADUON
JUBAT M

(Repjey/B) ajesyN




vC

‘U104 UONNS Ik W[NArg=uonng ‘A[no YoN=YHOoN ‘A[[nD) JUI0d pPueS=pues 1) dwWeN ON=O0N ‘A[no jurod 3uoT=3u0]
921D s euuRH=BUURH ‘A[[ND) POOMABIN=ABID) 1)) AIOWSUI=Ud( ‘A[[ND) POOMUONOD)=U0}0)) ‘686S# ASNOY I8 WR[NATY=686SH#
‘0007 JO uwnine 9y} SuLmp e SNSAU0)) JO SPAYSIABMANS WO SSO[ UdS0NIU [Yep[ofY [8101 JUSAJ-UOU PUB JUIAT '§ AINJI]

JUBABUON

o
o
(Aepjey/6) NML

JUaA3 o 00l

0clL



$¢

"JUI0J UONNS JE JO[NALY=U0ng ‘A[[n0) YHON=YHON ‘A[[ND) JUI0J PUBS=PUES 331D dWEN ON=O0N
‘Ao jur0g 3uoT=3U0T I3I)) S, BUUBH=BUUBH ‘A[[ND) POOMABIN=AJIL) 1)) dIOWSUI(=U(] ‘A[[NL) POOMUONOD)=UONO)) ‘6I6S5H
asnoy Je PNATY=686S# "000Z JO uwmne ay) SuLmnp a3e] snsouo)) Jo Spaysiojemqns Wolj WNIPos JUIAI-UOU PUB JUIAY "6 9INJ1]

000°C

000V

suljeseq g 0009
JUSAUON [

(Aep/ey;6) wnipos

000°8



	The College at Brockport: State University of New York
	Digital Commons @Brockport
	1-2001

	Soil and Nutrient Loss from Selected Subwatersheds of Conesus Lake
	Joseph C. Makarewicz
	Isidro Bosch
	Theodore W. Lewis
	Repository Citation


	Soil and Nutrient Loss from Selected Sub-Watersheds on the 

