Fecal coliform monitoring in Otsego Lake, summer 2002
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INTRODUCTION

Because fecal coliform inhabit the intestines of warm blooded animals, their
presence in surface waters indicates a recent source of fecal contamination. These
bacteria can originate from wildlife, particularly water fowl, but el evated densities most
often are associated with pollution, most typically originating from livestock operations
or from sewage. Fecal coliform typically are not directly harmful, though their presence
indicates that various pathogens likely exist. For this reason, monitoring is needed in
recreational waters to ensure patrons are safe. Aside from human health issues, the
presence of fecal coliforms also indicates excessive nutrient loading since fecal wastesis
rich in both nitrogen and phosphorus.

Near-shore sites around Otsego Lake were evaluated for fecal coliform bacteria
over the summer of 2002. Most sites were adjacent to developed areas in close proximity
to the lake, the expectation being that sites exhibiting chronically high densities of
coliform bacteria were adjacent to failing septic systems. Asin the case of recent years,
this work was conducted to assist local groups and agenciesin addressing priorities noted
in the Plan for the Management of the Otsego Lake Watershed (Anon. 1998).

MATERIALS AND METHODS

Fecal coliform levels were tested at 12 sites around Otsego Lake weekly between
11 June and 16 July 2002 (Figure 1, Table 1). All sites were accessed by boat and water
samples were taken as close to the shore, and as near the substrate, as possible. Water
samples were collected in 1-liter autoclaved glass bottles and kept on ice while being
transported to the lab.

Laboratory analysis followed the membrane filter technique (APHA, 1989). F C
Broth Base by Bacto® was prepared as the media for the bacteria. This favors the growth
of fecal coliform bacteria over other groups and, through staining, alows for their
identification. Sub-samples of 10, 50, and 200 mL volumes were, in triplicate, passed
through .45-micron membrane filters using a low-pressure vacuum and filter funnels. All
glassware was sterilized in 70% ethanol and rinsed in dilution water between samples.
Samples were processed within two hours of collection. Three sample volumes were
used to ensure that at least one would provide between 20 and 80 colonies. This provides
an adequate sampl e size without excessive overcrowding of the colonies (APHA, 1989).
Filters were then cultured in Petri dishes which had been seated on absorbent pads
saturated in growth media. All cultures were incubated in awater bath at 44.5°C for 24+2
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hours. Colonies were enumerated and the data from the volume of filtered sample which
produced between 20 and 80 colonies were use to determine fecal coliform density
(reported as colonies per 100 ml).

Figure 1. Map of Otsego Lake showing fecal coliform sampling sites.



Site | Location Description

1 N 42°42.207 W 74°55.378 Cooperstown lake front

2 N 42°43.106° W 74°55.551’ Docks of Biological Field Station
3 N 42°43.596" W 74° 54.990’ Brookwood Point

4 N 42°44.462" W 74° 54.486’ Three Mile Point swimming area
5 N 42°45.933 W 74°53.940’ Glimmerglass condominium docks
6 N 42°46.142° W 74° 53.983’ Residentia area

7 N 42°46.387 W 74°53.947 Residential area

8 N 42°46.751" W 74° 53.955’ Residentia area

9 N 42°48.748 W 74°53.633 Outlet of Cripple Creek

10 | N 42°48.745 W 74°53.370 Outlet of Hayden Creek

11 | N 42048433 W 74°52.960° Town of Springfield public docks
12 | N42047.479 W 74°52.201 Glimmerglass state park swimming area

Table 1. Site descriptions of areas tested for fecal coliform bacteria, Otego Lake, NY.

levels were found: 1) near the mouths of streams at the north end, where the streams, not

RESULTS AND DISCUSSION

Weekly fecal coliform densities, as well as averages, for each siteare givenin
Table 2; summertime averages are provided graphically in Figure 2. While the sites
monitored in 2002 were not identical to those studied in 2000 by Green (2001), many
were similar and the trends for the two years were analogous. Highest fecal coliform

lakeside septic systems, were likely the source, 2) near the Village lakefront, where

Willow Brook or aresident mallard (Anas platyrhynchos) may have been the source and
3) near the beach at Hyde Bay, where gulls are common in numbers. While other sites are

Site 6/11 6/18 6/25 712 719 7/16/Average
1 280 152 102 787 270 940 422
2 10 5 29 443 20 13 87
3 82 6 6 2 3 24 20
4 9 41 15 20 15 7 18
5 14 15 1 4 1 5 6
6 11 4 1 8 3 1 5
7 10 4 3 4 2 1 4
8 21 10 10 9 21 6 13
9 120 480 81 153 11 16 143
10 193 320 61 280 42 61 160
11 61 32 23 11 1 2 22
12 124 853 73 tntc’ 17 4 >214

Table 2. Fecal coliform concentrations (colonies/100 ml) at monitored sites on Otsego
Lake, summer 2002 (* too numerous to count).
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Figure 2. Average fecal coliform colonies per 100 ml of sample for the summer of 2002.

relatively low, they should not be considered adequately low. For instance, the
Environmental Protection Agency’s guideline for surface waters used for drinking is 20
colonies/100 ml (Landre and Barkley, 2001). Of the 72 samples tested this summer, 32
exceeded that number. Of those, eleven were at sites not associated with stream mouths,
the Village lakefront or Hyde Bay.

An important issue to bear in mind relates to the potential phosphorus loading to
Otsego that is derived from septic systems. They are short lived in the natural
environment (NHDES, 2002); therefore, their presence is indicative of recent fecal
contamination. For fecal coliform in surface waters to have originated from a septic
system, that system would be in failure and in violation of most regul ations. However,
even if theretention of effluent is of adequate duration to retain or kill the bacteria,
nutrient loading may still be substantial, even on sites normally considered suitable for
conventional septic systems (Ptacek, 1998; Robertson et a., 1998). Technology has been
developed to address this source of nutrient migration to lakes (Baker et a., 1997; 1998)
and may soon be available locally.
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