Water Quality Monitoring of Five Major Tributariesin the Otsego Lake
Watershed, Summer 2007

Charles J. Bueche!

INTRODUCTION

In the summer of 2007, water quality monitoring was continued on the five mgjor
tributaries in the northern watershed of Otsego Lake. They are White Creek, Cripple
Creek, Hayden Creek, Shadow Brook, and a stream coming off of Mount Wellington.
This study was started first to find areas that were affected by agriculture so potential
farms could be identified as sites for the USDA’ s voluntary Best Management Practices.
The project goal then became to monitor the impact and progress of the BMPs. These
practices were begun as a result of the 1996 Farm Bill introduced by the USDA’s
Environmental Quality Incentive Program (EQIP) in order to reduce the negative impacts
of local agriculture on water quality (USDA 1996).

Otsego Lake is classified as a mesotrophic lake with oligiotrophic organisms
associated with the lake (lannuzzi 1991). However, recently it has been suggested that
the lake is moving towards a eutrophic condition (Harman et al. 1997; Albright 1998;
1999; 2000). This stateis characterized by elevated nutrient concentrations that |ead to
greater agal blooms and plant life, the decay of which depletes the hypolimion oxygen
supply during periods of stratification (Cook 1993). Eutrophication would cause many
problems in the lake including endangering sensitive plants and animals and degrade the
value of the lake for boating, swimming, fishing and drinking.

Excessive nutrient loading has no one single point of origin, but amgjority are
thought to come from three distinct sources. They are lake front septic systems (Meehan
2004), residential land use (Albright 2005a), and agricultural runoff (Murray and Leonard
2005). However, as agriculture makes up forty eight percent of the northern watershed, it
likely provides a meaningful amount of nutrientsto the lake (Harman et al. 1997). The
USDA has made attempts to curb this form of nutrient loading as it has been shown that
high levels of nitrogen and phosphorus will lead to the growth of more aquatic plants and
algae, thus a greater rate of eutrophication (Daniel 1994).

In the watershed, 23 sites were sampled to measure the gradual change in nutrient
content, as well temperature, dissolved oxygen, conductivity, and pH. These sites were
chosen based on the locations of the 22 Best Management Practice (BMPs) sites funded
by EQIP and the Otsego County Conservation Association. Both the sites of the BMPs
and the sample sites are provided in Figure 1.
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METHODS

Samples were taken weekly from 23 specific sites on 5 tributaries in the Northern
Otsego Lake watershed (Figure 1). Samples were taken from 23 May 2007 through 18
July 2007. These sites were established in 1995 (Heavey 1996) and expanded in 1996
(Hewett 1997) in an effort to monitor the Best Management Practices established by local
farmersto lower the amount of nutrient loading into the watershed.

Each site was monitored using a Hydrolab Scout 2° Multiprob to collect
temperature, dissolved oxygen, conductivity and pH. This probe was calibrated as per
the manufactures instructions prior to sampling. A water sample of 125 mL was
collected at each site in an acid-washed bottle and analyzed using a Lachat QuikChem
FIA+ Water Analyzer. This machine tested for total phosphorus using ascorbic acid
following a persulfate digestion (Liao and Martin 2001) total nitrogen using the cadmium
reduction method (Pritzlaff 2003) following the peroxodisulfate digestion as described by
Ebinaet a. (1983), ammonia using the phenolate method (Liao 2001), and for
nitrate+nitrite nitrogen using the cadmium reduction method (Pritzlaff 2003) (Snyder
2007).

g‘

CRIPPLE CREEK

WHITE CREEK

OTSEGO
LAKE

SCALE IN KILOMETERS

Figure 1: Map of thefive tributaries of the northern Otsego Lake watershed. Sampling
sites are numbered and the locations of BMP sites are marked with an asterisk.



Table 1: Descriptions and locations of sampling sites (modified from Snyder 2007). Sites
can beseenin Figure 1.

White Creek 1: N 42°49.646' W 74° 56.986’
South side of Allen Lake on County Route 26 near outlet to White Creek.

White Creek 2: N 42°48.93 W 74°55.303
North side of culvert on County Route 27 (Allen Lake Road) wherethereisalargedipin
the road.

White Creek 3: N 42° 48.355 W 74°54.210°
West side of large stone culvert on Route 80.

Cripple Creek 1: N 42°48.919 W 74° 55.666’
Weaver Lake accessed from the north side of Route 20 just past outflow of beaver dam.

CrippleCreek 2: N 42°50.597 W 74°54.933
Y oung Lake accessed from the west side of Hoke Road. The water at this sideis shallow;
some distance from shore is required for sampling.

CrippleCreek 3: N 42°49.437 W 74°53.991'
North side of culvert on Bartlett Road. The water at thislocation is cold and swift.

Cripple Creek 4: N 42° 48.836' W 74°54.037
Large culvert on west side of Route 80. The stream widens and slows at this point; thisis
the inlet to Clarke Pond.

Cripple Creek 5: N 42° 48.822' W 74°53.779
Dam just south of Clarke Pond accessed from the Otsego Golf Club road.

Hayden Creek 1: N 42° 51.658’ W 74°51.010
Summit Lake accessed from the east side of Route 80, north of the Route 20 and Route
80 intersection.

Hayden Creek 2: N 42°51.324’ W 74°51.294'
North side of culvert on Dominion Road.

Hayden Creek 3: N 42° 50.890’ W 74°51.796'
Culvert on the east side of Route 80 north of the intersection of Route 20 and Route 80.

Hayden Creek 4: N 42°50.258' W 74°52.144
North side of large culvert at the intersection of Route 20 and Route 80.

Hayden Creek 5: N 42° 49.997 W 74° 52,533
Immediately below the Shipman Pond spillway on Route 80.




Table 1 (cont.): Descriptions and locations of sampling sites (modified from Snyder
2007). Sites can be seen in Figure 1.

Hayden Creek 6: N 42° 49.669' W 74°52.760’
East side of the culvert on Route 80 in the village of Springfield Center.

Hayden Creek 7: N 42°49.258' W 74° 53.010°
Large culvert on the south side of County Route 53.

Hayden Creek 8: N 42°48.874 W 74° 53.255’
Otsego Golf Club, above the white bridge adjacent to the clubhouse. The water hereis
slow moving and murky.

Shadow Brook 1: N 42°51.831 W 74° 47.731
Small culvert on County Route 30 south of Swamp Road.

Shadow Brook 2: N 42°49.882 W 749° 49.058'
Large culvert on the north side of Route 20, west of County Route 31.

Shadow Brook 3: N 42°48.788' W 74° 49.852
Private driveway (Box 2075) leading to a small wooden bridge on adairy farm.

Shadow Brook 4: N 42°48.333 W 74° 50.605’
One lane bridge on Rathburn Road. This site islocated on an active dairy farm. The
stream bed consists of exposed limestone bedrock.

Shadow Brook 5: N 42°47.436’ W 74° 51.506'
North side of large culvert on Mill Road behind Glimmerglass State Park.

Mount Wellington 1: N 42° 48.864' W 74° 52,594’
Stone bridge on Public Landing Road adjacent to an active dairy farm.

Mount Wellington 2: N 42° 48.875 W 74° 52.987

Small stone bridge is accessible from a private road off Public Landing Road; at the end
of the private road near a white house there is a mowed path which leads to the bridge.
Water here is stagnant and murky.




RESULTS & DISCUSSION

Temperature

Temperature is agood indicator of the status of an aquatic ecosystem. Most
aguatic organisms can only tolerate alimited range of temperatures as this also affects the
amount of oxygen within the water. Colder water tends to contain more oxygen dueto
the exothermic nature of the dissolution, and hold fewer nutrients in solution (Senese
1997). Some BM Ps promote woody vegetation along the riparian corridors which not
only stabilizes the stream bank but shades the stream channel, promoting cooler
temperatures. In the summer of 2007, mean temperatures ranged from 14.72°C at WC3
t0 23.03°C at HC1. Thiswas about the same as the previous summer of 2006, when
mean temperatures were 13.46°C at HC7 to 24.33°C at CC2 (Snyder 2007). All of the
mean temperatures are displayed in Figure 2.
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Figure 2: Mean temperatures for sampling sites of the northern Otsego Lake watershed,
summer 2007. Points on the |eft side of the graph represent stream mouths while the
points on the right are head waters.

Dissolved Oxygen

The amount of dissolved oxygen (DO) within a given body of water provides
insight into the health of the system. Below a certain concentration (usually greater than



3 mg/L), many aquatic organisms can not survive (Novotny and Olem 1994). Also much
of the natural chemical reactions could not occur (USGS 2006). The mean DO ranged
from 4.86mg/l in CC1 to 10.51mg/l in SB4. These are dlightly lower than last summer’s
DO values of 5.6 mg/l at CC1 to 10.63 mg/l at HC2. This may be attributed to the
dlightly higher water temperatures and the lower water levels displayed thisyear. The
mean DO for each sampling site isfound in Figure 3.
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Figure 3: Mean concentrations of dissolved oxygen in northern Otsego |ake watershed
summer 2007. Points on the |eft side of the graph represent stream mouths while the
points on the right are head waters.

Phosphorus

Otsego Lakeislimited in its rate of production by phosphorus (Harman et al.
1997). This meansthat as more phosphorus enters the lake, the production of plants and
algae increases. Possible sources of phosphorus include lawn fertilizers, agricultural
wastes, and septic system runoff. The lowest concentrations of phosphorus were found at
SB1 with amean value of 28.1 ug/L. The highest concentrations were found at WC1
with amean value of 65.63 ug/L and MW2 with a mean value of 64.95 ug/L. In
comparison to last years values of 17.5 ug/l at WC1 and 88.5 ug/L HCS, the total
phosphorus has seemed to have remained about the same (Snyder 2007). The
concentration at WC1 has greatly increased from the previous year. The total mean
phosphorus at each siteisfound in Figure 4. A comparison of mean phosphorus
concentration at each stream mouth, 1996-2007 is found in Figure 5.
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Figure 4: Mean total phosphorus concentrations at each sampling site in the northern
Otsego Lake watershed, summer 2007. Points on the |eft side of the graph represent
stream mouths while the points on the right are head waters.
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Figure 5: A comparison of mean phosphorus concentrations at each stream mouth from
1996 — 2007.



Total Nitrogen, Ammonia, and Nitrate + Nitrite

Nitrogen is similar to phosphorusin that it is an essential nutrient for the
development of plants and algae in the lake. It entersthe lakein avariety of ways such
as from agricultural runoff and septic systems. Tota nitrogen includes nitrate + nitrite
and ammonia as well as organic nitrogen fraction. Nitrate, the dominant fraction of
nitrogen in surface waters, is considerably more soluble (mobile) than phosphorus (Hem
1989, Drever 1988). There it would follow that successful BMP implementation would
lead to lower in-stream nitrate concentrations more quickly than would phosphorus
concentrations. The total nitrogen concentrations ranged from 0.34 mg/L at WC2 to
1.23 mg/L at HC7. Mean tota nitrogen for the summer of 2006 ranged from 0.26 mg/I at
WC2 to 2.63 mg/l at HC7. WC2 has shown adlight increase in total nitrogen while HC7
has decreased dramatically. White Creek has the lowest concentrations of nitrogen of the
5 tributaries for the third year in arow. The mean total nitrogen concentration at each
sample siteis shown in Figure 6.

Ammoniais awaste product of many aquatic invertebrates as well as the product
of bacterial breakdown of organic material. It isthe dominant nitrogen fractionin
anaerobic environments. It istoxic in relatively low concentrations and generally
accumulates in the hypolimnion of anoxic lakes (Cole 1983). The mean concentrations
ranged from .01 mg/L at HC3to .25 mg/L a MW1. Thisisareversal from last year
when HC3 had the highest mean concentration of .074 mg/L and most of the sites were
undetectable. Thiswas probably due to the large amounts of rainfall last year which
would have diluted the streams. The mean ammonia concentration at each sample site
for the summer 2007 is shown in Figure 7.

Nitrate + nitrite concentrations ranged from .09 mg/L at SB1to 1.22 mg/L at
HC7. Thiswas higher than the previous year as some of the values were below detection,
with the exception of HC7. Last year the value at this site was 2.51 mg/L. The mean
nitrate + nitrite concentrations at each sample site are shown in Figure 8. A comparison
of nitrate concentrations from 1998 to 2007 is located in Figure 9.
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Figure 6: A comparison of mean total nitrogen values at each sample site in the northern
Otsego Lake watershed, summer 2007. Points on the |eft side of the graph
represent stream mouths while the points on the right are head waters.
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Figure 7. Mean ammonia concentrations at sampling sites of the northern Otsego Lake
watershed, summer 2007. Points on the | eft side of the graph represent stream mouths
while the points on the right are head waters.
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Figure 8: Mean nitrate + nitrite concentrations at sampling sites of the northern Otsego
Lake watershed, summer 2007. Points on the left side of the graph represent stream
mouths while the points on the right are head waters.
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Figure 9: Average nitrate concentrations of stream mouths from 1998 to 2007. Datafrom
1991 is added courtesy of Albright 1996 athough the Stream on Mount Wellington was
never sampled.



CONCLUSIONS

The northern Otsego L ake watershed has shown some improvement in
comparison with the last two years. The total phosphorus has decreased in four out of the
five streams over the last two years. Total nitrogen concentrations have shown decreases
since the beginning of monitoring in 2005 and the nitrate concentrations are lower than
the average for the last five yearsin four out of five streams. All of these trends may be
the results of BMPs working well but thisis speculation. It is unknown asto how long it
takes changes on land based practices to affect the water quality (Albright, 2005b). This
summer’s monitoring may be showing atrend of improvement although more data will
need to be collected before this can be validated.
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