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EXECUTIVE SUMMARY

During the 1988 sampling season, 65 locations within the
Lake George basin were visited and a total of 208 samples were
collected for bacteriological examination. Most shoreline samples
were found to have relatively low levels of fecal coliform
bacteria.

Streams, culverts and natural drainage areas comprised a large
proportion (67%) of the sites sawmpled due to the frequency with
which these sites have shown contamination. As in previous years,
these areas accounted for almost all of the high-coliform-level
samples., A total of 40 samples from 23 different sites contained
more than 400 fecal coliform bacteria per 100 milliliters of
sample. Of these, 36 samples (90%) originated from streams or
culverts.

Three sampling dates and their associated resample dates
(24-48 hours later) accounted for 21 of the 40 samples with fecal
coliform levels of 400 colonies per 100 milliliters or greater.
These dates, July 18-20, August 22-24, and August 29-31, were
preceded by moderate to heavy periods of rain. A particularly
heavy rainstorm, in excess of two inches, preceded the August 29
sampling. Of samples collected on August 29, nearly all sites
(11 of 14) produced fecal coliform bacterial levels exceeding 400
colonies per 100 milliliters. Five of these 11 sites did not
produce 400 fecal coliform bacteria per 100 milliliters or more
on any other date. Each of these 11 sites was resampled on either
August 30 or 31, and none of the fecal coliform results exceeded
400 colonies per 100 milliliters. This particular incident
graphically illustrates not only the impact of stormwaters on
bacterial water guality, but also the short-term nature of these
impacts. While of only short duration, bacterial levels at these
sites exceeded allowable standards for contact recreation.

On-shore investigations of elevated fecal coliform levels
occurred in 15 locations with multiple return visits by either
LGPC, Warren County, DEC, DOH, town or village personnel. These
15 sites had sufficiently elevated coliform bacterial levels to
be considered trouble areas. In biweekly meetings with LGA, FWI,
DEC, DOH, LGPC and Warren County, the actions to be taken at each
of these sites were discussed and the appropriate regulatory agency
determined. On-shore follow-ups resulted in corrective actions
being taken at five of the fifteen sites, At the other ten
locations, information on follow-ups was either unavailable,
inconclusive or the contamination was of such an intermittent
nature that location of a specific source will require additional
effort during future seasons.




INTRODUCTION

There have been a number of published reports and one internal
review concerning coliform monitoring done on Lake George by the
NYSDEC and NYSDOH. Published reports have been in the form of
statistical analyses of Lake George coliform data (Bradley and
Aulenbach; 1983; Clifford et al., 1982; Kapur, 1982; and Haas and
Clifford, 1981)., These reports arrived at similar conclusions:

1) the major sources of coliform contamination at most locations
were of non-human origin; and 2) coliform pollution from human
sources did exist in areas where intensity of development or usage
was high. A more complete review of NYS coliform data for Lake
George was conducted by Sutherland {(1982) who analysed data
collected between 1975 and 1981, Sampling efforts during this
time period were primarily in near-shore areas and at known problem
sites., In addition to the previously mentioned conclusions, he
suggested that samples collected following rainstorms had very
high coliform levels causing an overall increase in observed
contamination levels. A short term survey by the consulting firm
WAPORA as part of the DEIS for the Warren County sewer system was
conducted during the summer of 1981. The DEIS identified a number
of suspected wastewater plumes; however, site descriptions were
too vague to be especially useful.

Collection and analysis of samples for total coliform bacteria
were first included as part of the Lake George Monitoring Program
in 1981. Samples were collected to determine the background levels
of coliform bacteria in the open waters of Lake George. These
collections were made at the offshore sampling sites and, with
the exception of sampling sites at Lake George Village and Warner
Bay, rarely exceeded NYS standards for potable water. Although
providing an indication of "ambient" coliform bacterial
. concentrations, specific shoreline sources of bacterial
contamination to Lake George were not identified by this program.
This role is generally relegated to NYSDEC and county health
departments. Warren County, however, does not have a health
department and thus NYSDOH serves this role for Warren County.

The NYSDOH and NYSDEC currently have neither the manpower nor the
financial resources to conduct all programs mandated to the county
health departments nor to actively seek out sources of
contamination. In order to help £ill this void and to better
evaluate the extent of bacterial pollution to Lake George the
current Lake George Coliform Monitoring Program (LG-CMP) was
initiated in 1984.

The specific objectives of the Lake George Coliform Monitoring
(LG-CMP) Program include: 1) determination of the levels of
coliform bacteria in waters within the basin, 2) location of
sources of coliform contamination to the lake, and 3) release of
the data generated to the appropriate state and local agencies
for action. The appropriate regulatory agencies include New York
State Department of Environmental Conservation (DEC), New York
State Department of Health (DOH), the Lake George Park Commission




(LGPC}, and representatives of the counties and towns within the
basin, These agencies then have the responsibility to take
whatever action is deemed necessary. In an effort to further
assist these regulatory agencies, the FWI applied for and received
NYS Certification for Bacterial Examination of Potable

and Non-~Potable Waters, With this certification, results from
the Fresh Water Institute (FWI) laboratory in Bolton Landing are
acceptable for use by state agencies in the process of correcting
failing septic systems. Thus concerned citizens, through their
support of the Lake George Association Fund's (LGAF) in-kind
funding of the Coliform Monitoring Program are directly assisting
in the reduction of sewage entering Lake George.

The current year's program builds on a foundation of
information generated during prior years. Biweekly meetings of
the Lake George Association (LGA), FWI, NYSDEC, NYSDOH, and LGPC
representatives continue to be a valuable means of disseminating
the information generated by the Coliform Monitoring Program and
allowing all concerned agencies to work effectively to reduce the
amount of bacterial and nutrient contamination entering Lake
George. The ultimate goal of all the monitoring information
generated for Lake George and the agencies in charge of water
quality maintenance within the basin continues to be the
preservation of the excellent water quality of Lake George for
future generations to enjoy.




METHODS

Sampling sites were selected by a variety of methods
including: 1) published literature concerning coliform
contamination on Lake George; 2) U.S. Soil Conservation Service
(USSCS) maps; 3) water guality complaints from concerned lake
residents and the general public; 4) observations by FWI staff; and
5) unresolved problem locations from previous sampling efforts.
Literature review provided a listing of sites where problems
previously had been detected or sites where high coliform levels
were suspected. The USSCS soil survey maps were used to determine
land areas with the potential for poor septic system performance.
Use of these maps identified generalized sampling areas with the
actual site selection done on the initial spring visit. At that
time, the site was selected based on its being either
representative of dominant land use or an area where contamination
was suspected based on FWI's previous experience. The latter
category included locations with: 1) filamentous algae in the
lake; 2) natural drainage ditches; 3) lawns with wet spots or areas
of heavy grass growth; and 4) drainage culverts. A standardized
water quality complaint form generated by the FWI and the LGA was
also used to accurately locate suspected sites of contamination
reported by area residents.

It should be realized that most sampling sites were selected
to be representative of the worst water quality in the sampling
area. Thus the FWI must caution the use of this data to estimate
mean or average bacterial water gquality in Lake George.

An effort was made, whenever possible, to avoid sampling after
periods of heavy rains in order that overland flow of contaminated
water would not interfere in the detection of nearshore failed
septic tanks, leach fields or sewer systems. This procedure is
based on Sutherland's (1982) conclusions that in previous studies
artificially high total coliform values were obtained when samples
were taken after rain showers. This decision, however, has the
secondary effect of decreasing the possibility of detecting
marginal septic and sewayge systems. A marginal system under the
stress of wet soils will often cause rapid movement of improperly
treated waste to an adjacent bhody of water. Stormwaters are
currently recognized as a major contributor of a variety of
materials to the lake and as such the LGPC has identified
stormwater management and control as a priority in their
legislative agenda.

For purposes of sample collection, the Lake George basin was
arbitrarily divided, into north and south zones in the vicinity
of Bolton lLanding. Samples from the northern and southern zones
were collected on alternate weeks. The necessity for dividing
the lake revolves on the need to return all samples to the
laboratory within six hours and to complete sample processing
within eight hours of the time of collection, as specified by the
NYSDOH.




Based on experience gained during prior years of the LG-CMP
and new DOH regulations concerning contact recreation (see table),
a uniform procedure for resampling of sites with elevated coliform
levels was established in 1988. If 200 or more fecal coliform
bacteria per 100 milliliters of sample was reported, the site was
resampled during the next sampling cycle. If 400 or more fecal
coliform bacteria per 100 milliliters of sample was recorded, the
site was resampled within 48 hours. The data for both samples
was reported to the appropriate regulatory agency immediately if -
the second sample result remained above the action level. If the
second sample result was below the action level, an appropriate
response was determined at the next meeting of the Lake George
Water Quality Advisory Group.

MAXIMUM ALLOWABLE LEVELS OF COLIFORM BACTERIA
IN WATERS USED FOR CONTACT RECREATION
(NY5 Dept. of Health Regulations)
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Bacterial Test Maximum 5 Sample Mean Maximum Single Result
Total Coliform 2400 per 100 ml 5000 per 100 ml
Fecal Coliform 200 per 100 ml 1000 per 100 ml

v ars w omm Aim iiw e Amm L e T b ot e M et e T Fme S mm s i e e M A LM i R b MR i ik A i LEm St i S imy M Ley Ly M At s M s i ek ek mm i ey aer e ey ——y W mE
- - R R P -]

Samples collected upland of the lake to locate specific
sources of contamination were not within the guidelines of this
program. The responsibility of these investigations fall to the
appropriate regulatory agencies., Technical assistance was provided
upon request, however the cost of additional sampling and analysis
was covered by the local, county or state agency responsible for
water quality complaints. Results for samples analysed for these
agencies are not included in this report.

Samples for bacterial analyses were handled in accordance
with DOH recommended methods, Section 18.1 (1975), and Standard
Methods (1985), Sections 909A, 909C and 910B. All of these methods
are membrane filter techniques. The complete test (a method of
assuring correct total coliform colony identification) for total
coliforms was not performed. Although recommended by the New York
State Department of Health Environmental Laboratories (1980), the
procedure requires four days to complete. This delay was deemed
unacceptable in the context of the needs of the monitoring program
developed for Lake George.

During the course of this investigation five primary
measurements were made on each sample: pH, specific conductance,
total coliform bacteria {TC}, fecal coliform bacteria {(FC) and
fecal streptococcus bacteria (FS). All analyses were performed
at the FWI laboratories in Bolton Landing. This lab currently




holds a New York Sate Laboratory Certification for Bacteriological
Analyses of Potable and Non-Potable water,

Measurements of pH and specific conductance were included
to assist in rapid detection of changes in water quality possibly
related to discharge of pollutants into Lake George. The "normal"
pH ranges of Lake George vary from 6.9 - 7,9 and the conductivity
from 80 - 100 umhos (Long et al., 1981; FPWI Staff, 1982 and 1984.
Samples with pH values of less than 6.0 or greater than 9.0 ox
specific conductance greater than 120 umhos were also analysed
for nitrate, ammonia, total phosphorus and chloride. The results
of these chemical analyses will be reported in conjunction with
the Lake George In-Shore Chemical Monitoring Program.

Densities or number of TC bacteria were measured by the
selective media, membrane filtration technigque which detects
bacteria of the following genera: Escherichia, Citrobacter,
Enterobacter, and Klebsiella. Enumerations, by this method, of
the free living bacteria found in the Klebsiella and Enterobacter
groups can produce misleading results if interpreted as only
indicating sources of contamination, especially when samples are
taken with sediments suspended in the water. The bacterium
Escherichia coli was specifically enumerated by the FC measurement.
A primary habitat of this bacterium is in the digestive tract of
humans but it is also commonly found in the digestive tract of
other mammals., Additionally, the density of a group of bacteria
strongly associated with animal waste, FS, was determined. This
group includes: Streptococcus faecalis, S. faecalis subsp.
liquefaciens, S. faecalis subsp. zymogenes, S. faecium, S. bovis,

S. equinus and S. avium (Geldreich and Kenner, 1969; Standard
Method, 1985). Therefore, results of TC determination represent
the density of a non-specific group of bacteria encompassing both
free living and intestinal species while the FC and FS
determinations provide more specific indications of contamination
from human and animal sources. Some of the specificity of the FS
test is lost due to rapid die off of both 8. bovis and §. equinus
which are intestinal bacteria found in the waste from cows, sheep,
pigs, ducks, dogs and rodents. Also, various enterococci are found
in fish waste and S. faecalis subsp. liquefaciens is a very common
soil bacteria (Geldreich and Kenner, 1969),

All of the above bacteria may be indicators of the presence
of animal or human waste. The presence of these bacteria indicate
that potentially disease-causing protozocans, bacteria, and other
microorganisms may be present in the water. 1In addition, the
presence of coliform bacteria is an indication of potential
nutrient loading to Lake George. These sources of nutrients can
be controlled, and the aim of the LG-CMP is to identify them so
that appropriate action can be taken,

A determination often used to distinguish sources of fecal
contamination due either to human or other warm-blooded animals
is the ratio of FC to FS bacteria, A ratio of 4.1 or greater is
considered indicative of human domestic wastes whereas ratios less




than 0.7 suggest nonhuman sources (Standard Methods, 1985). Low
FS counts, less than 100 colonies per 100 milliliters of sample,
greatly diminish the utility of this ratio, A more appropriate

use of the FC/FS ratio is as a diagnostic tool rather than a survey
device.

As imperfect as the use of the coliform bacterial enumeration
ig, 1t is still the simplest and fastest method of detecting sewage
contamination in water. The high degree of selectivity of the FC
media and its superior background-inhibiting characteristics makes
it a better contamination indicator than the other two bacterial
tests currently used. For this reason a greater emphasis will
be placed on FC data in this report.




RESULTS AND DISCUSSION

Town of Bolton

The town of Bolton was one of the most intensively studied
areas in the Lake George basin. Of the 65 sampling sitazs in the
Lake George basin, 21 sites were in the Town of Bolton with a total
of 81 samples collected (Table 1; Figures 1 & 2).

Most of the sampling effort in the town of Bolton centered
around streams and culverts. Traditionally, these sites exhibit
much higher bacterial densities than open shoreline samples., 1In
part due to drainage of water from a large geographic area and
deposition of the suspended materials into the lake at a single
point. The mouth of streams or culverts were customarily sampled
with upstream samples collected as necessary to pinpoint sources
of contamination.

As reported in previous Coliform Monitoring Reports, a source
of elevated levels of fecal coliform bacteria at Braley Point
Culvert had been located and corrective action taken prior to the
1988 sampling season. Initial samples collected in 1988 indicated
low levels of coliform bacteria. Samples collected in the latter
part of August (22nd and 24th) nowever, contained large numbers
of fecal coliform bacteria. Samples collected in September were
once again on the order of those collected early in the season.
Whether the source of contamination at this site is intermittent
or tied to precipitation runoff is not presently known.

. A small stream draining into the southern end of Middleworth
Bay (Middleworth Bay, south) continued to show intermittently high
levels of fecal coliform bacteria. Inspections of the area
surrounding this stream by NYSDEC and Warren County personnel
during previous sampling seasons resulted in the correction of
several possible sources of bacterial contamination, with some
improvement in bacterial levels. The intermittent nature of
elevated bacterial levels coupled with indications that the
bacteria may not be of human origin have made this problem very
difficult to diagnose. Elevated levels of fecal coliform bacteria
reported on June 6th angd August 29th yere preceded by periods of
heavy rainfall. Return to more acceptable bacterial levels was
observed within 24 to 48 hours., Site visits by Warren County
during 1988 suggest that additional sources of contamination may
be present in the portion of this stream west of Route 9N.

The Middleworth Bay North sampling site carried high levels
of fecal coliform bacteria as the summer progressed, and the
numbers of fecal streptococcus bacteria generally exceeded the
number of fecal coliform bacteria. This sampling site is a
drainage channel in a low lying area at the northwest end of
Middleworth Bay. Waters in this channel appear stagnant with
little or no apparent flow, On-site investigations by NYSDEC
personnel in 1987 found a guestionable septic system which the
property owners were in the process of replacing. In addition,




local residents reported a large number of waterfowl using the
channel where the sampling site is located as a roosting area and
numerous ducks were observed at each visit to this site. Large
duck populations coupled with the lack of circulation in this area
may provide a condition conducive to the production of elevated
bacterial levels. Alteration of flow patterns in this channel

may provide a solution to the problems at this site.

Improvements in bacterial water quality in Sawmill Bay Brook
were observed in 1987 following corrective measures taken during
1986. Intermittently high levels of coliform bacteria were
observed in 1988, generally following heavy rains.

South Sawmill Bay Brook, a small stream which crosses 9N near
the firehouse and runs along NoRoWal Road, produced consistently
elevated levels of FC and FS bacteria in both 1987 and 1988,
Samples from this site are taken at the point where the stream
opens up into a wetland area. Samples collected both upstream
and downstream of this site will be necessary to better
characterize possible sources. The FC/FS ratio is indicative of
sources other than human, however the bacterial levels in this
stream merit followup in the future.

Dome Island was sampled as representative of unpopulated
shorelines. Coliform bacteria levels were quite low and comparable
to levels reported in previous years.

A culvert in Sweetbriar Bay was found to have higher levels
of fecal coliform bacteria as the season progressed with a peak
in mid-August. Potential sources for this phenomena were not
identified however a residence upgrade of this culvert was ordered
to correct a leaking wastewater disposal system. This area
will require additional investigations during the next sampling
season. '

Samples collected at the Green Island Culvert indicate
intermittently elevated levels of both FC and FS bacteria. This
culvert drains a small wetland and a portion of the west side of
Green Island.

Huddle Bay Brook, a moderate sized stream draining into the
southwest end of Huddle Bay, was sampled just upstream of its'
confluence with the lake. During prior sampling seasons, bacterial
contamination of this stream by leaking septic lines had been
located and corrected. Fecal coliform bacterial levels in this
stream during 1988 increased throughout the season. Sources for
the bacteria were not located. Closing of a commercial bathing
beach adjacent to the outfall of this stream was considered
however, due to the excessive numbers of bacteria discharged in
this area. Efforts to locate the sources of contamination to this
brook in future sampling seasons are necessary.

Huddle Bay shoreline samples were routinely low in bacterial
numbers, however Huddle Bay - South experienced elevated FC and




FS populations on August 15th, The proximity of this site to the
outfall of Huddle Bay Brook may account for the bacterial levels
observed on this date.

Samples were collected adjacent to Turtle Island as
representative of a camping island. Additional samples
representative of camping islands were collected in the town of
Dresden and will be discussed in that section.

Stewart Brook, a moderate sized stream draining into Bolton
Bay, has been intensively sampled in prior years. A curtain drain
located upgrade of the beds is used to divert groundwater away
from the sand infiltration beds at the Bolton Landing Sewage
Trezatment Plant. This drain has been implicated as a source of
nutrients to this brook (¥FWI, 1983)., Excessive bacterial additions
from this source however, have not been reported. The sampling
site for this stream is approximately 20 meters upstream of the
lake. Relatively high levels of fecal coliform bacteria were
reported at this site in both July and August. Preliminary
on-shore investigations reported no apparent sources. Bacterial
levels in this stream however, dictate the need for a more
intensive follow-up investigation in the future,

TABLE 1, TOWN OF BOLTON
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SITE DATE TC FC FS
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Basin Bay - Mid Stream 06/20/88 640 70 280
Basin Bay - Mid Stream 08/01/88 720 80 322
Basin Bay - South 06/20/88 70 2 26
Basin Bay - South 08/15/88 32 16 18
Braley Point Brook 08/15/88 1080 30 510
Braley Point Culvert 06/06/88 10 <10 <10
Braley Point Culvert 07/11/88 1300 16 74
Braley Point Culvert 08/22/88 7200 1970 258
Braley Point Culvert 08/24/88 5400 350 780
Braley Point Culvert 09/06/88 260 50 60
Dome Island 06/06/88 6 <1 8
Dome Island 07/18/88 4 2 11
E. Huddle Bay 07/26/88 10 <10 10
Edmunds Brook 06/20/88 640 10 80
Edmunds Brook 08/01/88 450 30 430
Finkle Brook 07/11/88 550 130 150
Finkle Brook 08/08/88 1160 190 600
Finkle Brook 08/22/88 210 20 140
Green Island Culvert 07/11/88 360 52 222
Green Island Culvert 08/08/88 2110 290 960
Green Island Culvert 08/22/88 150 20 350




TABLE 1. TOWN OF BOLTON (CONTINUED)
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Huddle Bay Brook 07/05/88 1660 264 132
Huddle Bay Brook 07/18/88 8200 970 980
Huddle Bay Brook 07/20/88 4400 510 570
Huddle Bay Brook 08/01/88 10000 1000 2030
Huddle Bay Brook 08/03/88 1300 360 540
Huddle Bay Brook 08/22/88 11300 2380 360
Huddle Bay Brook 08/24/88 9200 970 2970
Huddle Bay - Middle 07/05/88 78 8 10
Huddle Bay - Middle 08/15/88 82 18 82
Huddle Bay -~ South 07/05/88 242 8 22
Huddle Bay - South 08/15/88 1610 770 90
Huddle Bay - South 08/17/88 900 90 610
Huddle Bay =~ South 08/29/88 1120 80 330
Middleworth Bay - Center 06/06/88 <10 <10 <10
Middlewoxrth Bay - Center 07/18/88 164 24 154
Middleworth Bay - North 06/06/88 70 30 80
Middleworth Bay - North 07/18/88 38500 11200 1990
Middleworth Bay - North 07/20/88 400 70 600
Middleworth Bay - North 08/01/88 1670 380 1220
Middleworth Bay - North 08/03/88 560 730 650
Middleworth Bay - North 08/29/88 11200 780 8300
Middleworth Bay - North 08/30/88 620 80 26300
Middleworth Bay - South 06/06/88 1330 1210 140
Middleworth Bay -~ South 06/07/88 180 170 290
Middleworth Bay - South 06/20/88 800 190 510
Middleworth Bay - South 08/01/88 790 80 490
Middleworth Bay - South 08/29/88 38000 1360 16100
Middleworth Bay - South 08/31/88 110 50 550
Pole Hill Pond Brock 06/13/88 80 20 80
Pole Hill Pond Brook 07/11/88 294 2 72
Pole Hill Pond Brook 08/22/88 920 28 TNTC
Sawmill Bay Brook 06/06/88 70 30 60
Sawmill Bay Brook 07/11/88 1100 570 190
Sawmill Bay Brook 07/12/88 760 320 300
Sawmill Bay Brook 08/01/88 670 170 510
Sawmill Bay Brook 08/29/88 97007 3000 5100
Sawmill Bay Brook 08/30/88 1090 60 360
South Sawmill Bay Brook 06/06/88 120 80 120
South Sawmill Bay Brook 07/11/88 6500 1600 760
South Sawmill Bay Brook 07/13/88 1760 1480 1310
Scuth Sawmill Bay Brook 08/01/88 1010 290 520
South Sawmill Bay Brook 08/15/88 1000 250 490
South Sawmill Bay Brook 08/29/88 55000 7500 TNTC
South Sawmill Bay Brook 08/30/88 11807 180 570
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TABLE

Stewart

" Stewart

Stewart
Stewart
Stewart
Stewart
Stewart

1. TOWN OF BOLTON (CONTINUED)

Sweetbriar Bay
Sweetbriar Bay
Sweetbriar Bay
Sweetbriar Bay
Sweetbriar Bay
Sweetbriar Bay
Sweetbriar Bay
Turtle Island

Turtle Island

Culvert
Culvert
Culvert
Culvert
Culvert
Culvert
Culvert
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06/06/88
07/18/88
07/20/88
08/01/88
08/15/88
08/29/88
08/31/88
06/06/88
07/11/88
08/08/88
08/10/88
08/22/88
08/24/88
09/06/88
06/27/88
08/08/88

FC
/100ml
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Town of Dresden

Seven sampling sites were visited in the Town of Dresden
during the 1988 sampling season (Table 2; Figure 3). As reported
in previous years, Cook Bay Culvert rarely contains flowing water.
The bacterial levels in the lake at the foot of the culvert,
however are similar to other portions of the lake where drainage
systems discharge into it. Results for this site were also similar
to prior years.

Eichlerville stream samples were found to have intermediate
numbers of both total and fecal coliform bacteria. The numbers
of bacteria were comparable to streams draining populated areas
in other parts of the basin and to results for this stream from
previous sampling seasons,

Samples collected in the Narrows adjacent to the Mother Bunch
Islands were considered to be reflective of the general water
gquality adjacent to "camping" islands. Total and fecal coliform
counts were quite low and on the same order as unpopulated
locations within the basin.

Two brooks draining into Sunset Bay, located on the east and
west sides of Washington County Beach, were sampled. In prior
yearsg, turbid water and stagnant conditions in the east brook were
common. A heavy accumulation of debris at the mouth of the east
brook was removed prior to the start of sampling in 19288,
Bacterial results for 1988 indicate a considerable improvement
over results for 1987. The west brook contained moderate levels
of fecal coliform bacteria in June and July while samples collected
in August and September were quite low. Clearing of debris from
this stream may prove advantageous. The town of Dresden was also
encouraged to restrict the feeding of waterfowl in the wvicinity
of the beach and these two streams.

Samples collected from the culvert in Wyatt's Bay indicate
a sarious contamination problem, Sampling at this site was
discontinued in mid-July when NYSDEC took responsibility to see
that this situation was corrected., Data from 1988 coupled with
information generated during other sampling seasons points to
antiquated piping in a community-wide sewage treatment system as
the source of the bacteria reported in this area. Representatives
of NYSDEC have met with the operator of the community-wide septic
system and required that an engineer be employed to oversee
immediate repairs to the system. Concurrently, the hamlet of
Huletts Landing is exploring ways to acquire control of this system
and take over its' operation.
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TABLE 2. TOWN OF DRESDEN
SITE DATE
Cook Bay Culvert 06/27/88
Cook Bay Culvert 07/25/88
Cook Bay Culvert 09/06/88
Eichlerville Bridge Stream 06/13/88
Eichlerville Bridge Stream 07/11/88
Eichlerville Bridge Stream 08/08/88
Eichlerville Bridge Stream 09/06/88
Mother Bunch Islands 06/13/88
Mother Bunch Islands 07/25/88
Pickerel Bay 06/27/88
Sunset Bay Brook - East 06/13/88
Sunset Bay Brook - East 07/25/88
Sunset Bay Brook - East 09/06/88
Sunset Bay Brook - West 06/13/88
Sunset Bay Brook - West 06/27/88
Sunset Bay Brook - West 07/25/88
Sunset Bay Brook - West 08/08/88
Sunset Bay Brook - West 09/06/88
Wyatts Bay Culvert 06/13/88
Wyatts Bay Culvert 06/27/88
Wyatts Bay Culvert 07/25/88
Wyatts Bay Culvert 07/27/88
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TC

210
180
190
1240
370
1160
130
490
.10200
4500
TNTC
170007
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50
40
30
190
180
240
20
20
260
170
16700
1600

810

1570
400




Town of Fort Ann

Sampling in the Town of Fort Ann was infrequent and random
in the area from Pilot Knob to Log Bay {(Table 3; Figure 4).
Bacterial levels from samples of this area were generally low.

TABLE 3. TOWN OF FORT ANN
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Butternut Brook 08/29/88 300 90 60
Echo Bay 07/18/88 150 14 22
Log Bay 07/18/88 124 64 13
Phelps Bay Brook 07/18/88 230 16 206

14




Town of Hague

The monitoring activity in Hague (Table 4; Figure 5) was
centered around drainage systems. All sites were either streams
or culverts.

Bass Bay Brook, a small brook and wetland system with very
limited flow, displayed elevated levels of c¢oliform bacteria in
early August. Bacterial levels in this brook both before and after
this time were within acceptable levels. Since fecal streptococcus
bacteria exceeded fecal coliform bacteria in nearly all samples,
it is possible that the bacterial levels observed are not from
a human source. Investigations at this site in prior years located
a number of septic systems within the drainage of this stream,
however no apparent leakage from these systems was observed. The
combination of a moderate sized wetland area, a large resident
population of ducks, and very limited flushing may account, in
large part, for the bacterial levels,

The culvert at the Hague Boat Launch has been the site of
intensive investigations in previous years. A number of residences
and commercial establishments within the drainage of this stream
were put on holding tanks or required to improve their septic
systems as part of these investigations. Bacterial densities in
samples from this site during 1988 were substantially lower than
in prior years.

North Brook, a small stream draining the north side of Sabbath
Day Point, supports an active beaver colony. A number of
residences also exist on the banks of this stream., Both of these
sources probably contribute to the bacterial densities reported
for this site. Investigations of the shoreline in this area during
1988 were prellmlnary and inconclusive.

Samples from Hague Brook, a major stream passing through the
center of the village of Hague, were collected just upstream of
the mouth of the stream. A single sample collected on August 8th
contained large numbers of both total and fecal coliform bacteria.
A follow-up sample taken 48 hours later contained substantially
reduced bacterial levels. All other samples from this site were
within ranges considered average for dralnage systems within the
Lake George basin.
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TABLE 4. TOWN OF HAGUE
SITE DATE TC FC FS
/100ml /100ml /100ml
Bass Bay Brook 06/13/88 140 80 60
Bass Bay Brook 07/11/88 630 90 1150
Bass Bay Brook 08/08/88 8100 370 6200
Bass Bay Brook 08/11/88 16307 770 2340
Bass Bay Brook 08/22/88 3100 30 770
Battle Hill Brook 06/27/88 70 50 310
Battle Hill Brook 07/25/88 430 64 84
Hague Boat Launch 06/13/88 60 10 150
Hague Boat Launch 07/11/88 430 32 134
Hague Boat Launch 08/08/88 6100 350 710
Hague Boat Launch 08/11/88 1020 2007 660
Hague Boat Launch 08/22/88 770 110 530
Hague Boat Launch 09/06/88 800 50 1000
Hague Brook 07/11/88 200 104 244
Hague Brook 08/08/88 5600 2780 930
Hague Brook 08/11/88 180 40 100
Hague Brook 09/06/88 2070 50 190
North Brook - Hague 06/27/88 90 10 130
North Brook - Hague 08/08/88 2460 348 1310
North Brook - Hague 08/11/88 5800 3190 1550
North Brook - Hague 08/22/88 1130 150 1350
North Brook - Hague 09/06/88 460 40 180
Temple Island Culvert 06/27/88 70 <10 50
Temple Island Culvert 07/25/88 300 58 394
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Town of Lake George

Sampling in the town of Lake George centered on locations
with a history of elevated bacterial levels (Table 5; Figure 6).

The Sheriff's Dock Culvert sampling site is located in the
mouth of the culvert where it drains into the lake. Samples taken
at this site are considered to be representative of the bacterial
discharge from the stormsewer system. Some surging of lakewaters
into the culvert occurs, particularly during periods of high lake
level or wave action. 1In previous years, the Village of Lake
George cleared debris out of the storm sewer to facilitate sampling
and DEC personnel visually inspected the lower end of the system
but failed to locate a specific source of bacterial contamination.
The large, heavily populated drainage area of this stormsewer has
made location of a source of contamination very difficult, even
though a considerable amount of time has been spent pursuing
possible causes. During 1988, the village contracted with C.T.
Male, an engineering consultant, to do an investigation of this
stormsewer system. Dye testing of a number of commercial
properties was conducted with no failures reported. A number of
leaking sink connections at restaurants within the area were
reported and corrected. Water samples collected by C.T. Male
within the stormsewer system did not indicate contamination
sources. The village of Lake George has taken the position that
elevated bacterial densities at this site derive from waste
materials released from holding tanks on boats using this area,

Two instances of substantially elevated bacterial levels at this
site were observed on July 18 and August 29, 19288, Each of these
sampling dates were preceded by rainfall episodes of an inch or
greater as reported at the Glens Falls airport. Although expected,
the presence of large numbers of coliform bacteria in stormwater
runoff highlights the need for effective stormwater management.

Smith Brook was a site of intensive sampling upstream from
the lake during previous seasons., Levels of fecal coliform in
Smith Brook during 1987 however were only occasionally above
average levels for streams in populous areas. Results for 1988
indicate elevated bacterial levels on August 29, a sampling date
preceded by heavy rains.

Bacterial levels at the Lake George Water Treatment Plant
Culvert were somewhat higher than reported in 1986 or 1987. The
major stormwater runoff event of August 29 accounted for the
highest reported bacterial levels at this site.

Nearshore samples in Tea Island Bay reflected bacterial
levels on the order of what is generally expected from populated
shorelines.

The West Brook sampling site is located approximately 20
meters upstream from where the stream enters Lake George. Samples
from this site continue to have coliform bacterial populations
of the same order of magnitude as other streams draining populated
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areas. As with the majority of sites, maximum bacterial levels
in this stream were assoclated with a major stormwater runoff event
on August 29,

East Brook is sampled immediately before it enters the culvert
under Beach Road. In a rather unusual situation, the lack of
bacteria in samples from July 18 and 26 at this site instigated
an investigation. Inspections of areas upstream of the sampling
site for a source of chlorine or other bactericidal agent were
conducted. No likely source was found and tests for chlorine at
this site were negative. Additional investigation will be
necessary in the future if this condition persists.

After a complaint of odors and flocculent matarials along
the shoreline at the end of James Street, a sample was collected
on August 1, The number of bacteria present in this sample were
sufficient to initiate a major effort to locate the source of
contamination. Investigations at this site were coupled with those
for the Sheriffs Dock culvert., After detection, all follow-up
sampling was provided by Warren County and the LGPC. Although
a sink connection in a nearby restaurant was found to be leaking,
no other sources were locatad, Bacterial levels at this site were
reported to have declined to more normal levels within a short
period of time.

TABLE 5. TOWN OF LAKE GEORGE
SITE DATE TC FC Fs
/100ml /100ml /100ml
Bay 46N 06/20/88 10 <2 14
Bay 46N 08/15/88" 104 30 78
EBast Brook 06/06/88 210 220 160
East Brook 06/20/88 380 80 990
East Brook 07/18/88 <10 <10 <10
East Brook 07/26/88 <10 <10
James Street at lake 08/01/88 246000 109000 51000
LG Water Treatment Plant Culvert 07/05/88 480 150 50
LG Water Treatment Plant Culvert 08/15/88 1310 310 410
LG Water Treatment Plant Culvert 08/29/88 11000 1070 6300
LG Water Treatment Plant Culvert 08/31/88 1300 20 270
Sheriffs Dock Culvert 06/06/88 5300 120 660
Sheriffs Dock Culvert 06/20/88 1190 i06 240
Sheriffs Dock Culvert 07/18/88 22600 2710 26000
Sheriffs Dock Culvert 07/20/88 780 80 290
Sheriffs Dock Culvert 08/29/88 52000 61007 32500
Sheriffs Dock Culvert 08/31/88 1800 200 780
Smith Brook at lake 07/05/88 220 40 60
Smith Brook at lake 08/29/88 15400 850 14000
Smith Brook at lake 08/30/88 820 40 240
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TABLE 5, TOWN OF LAKE GEORGE (CONTINUED)

P D T T T g Py eunrp— T8 Tht o iy e g o AW A S rh o T e o wm e mm e
=+ - k-t

SITE DATE TC FC FS

/100ml /100ml /100ml
Still Bay Stream 07/05/88 350 50 50
Still Bay Stream 08/15/88 770 140 470
Still Bay - North 07/05/88 256 114 66
Still Bay - North 08/15/88 198 146 70
Still Bay - South 07/05/88 160 76 54
Tea Island Bay 06/20/88 370 40 70
Tea Island Bay 08/01/88 550 28 26
West Brook 07/05/88 300 20 140
West Brook 08/15/88 900 230 780
West Brook 08/29/88 11000 290 6300
West Brook 08/31/88 2400 70 410
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Town of Putnam

Sampling in the town of Putnam concentrated in the populated
areas around Glenburnie and Gull Bay (Table 6; Figure 7).

A drainage ditch (Glenburnie Culvert) emptying into the lake
at the pumphouse continued to show moderately high levels of FC
bacteria. This area has been the subject of intensive
investigations during previous years, and a number of marginally
operating septic systems were upgraded. Samples collected from
the point where the drainage from this ditch meets the lake
{(Glenburnie Beach - Pumphouse) contained substantially lower
bacterial numbers than those from the culvert. The highest
densities of coliform bacteria were observed on two successive
sampling dates in September., The number of FS bacteria generally
exceeded the number of FC bacteria. Low flow in this culvert at
the times of sampling coupled with clay soils which restrict
percolation may have resulted in stagnant water conditions

conducive to elevated bacterial populations.

Sucker Brook in Glenburnie and Mud Pond Brook in Gull Bay
displayed bacterial densities comparable to other brooks within
Bacterial levels in these brooks were also comparable
to results reported in prior sampling seasons.

the basin,

TABLE 6. TOWN OF PUTNAM
SITE DATE TC FC Fs

/100ml /100ml /100ml
Glenburnie Beach - Pumphouse 06/13/88 <10 <2 72
Glenburnie Beach - Pumphouse 07/25/88 44 10 46
Glenburnie Beach - Pumphouse 09/06/88 4900 440 860
Glenburnie Beach - Pumphouse 09/13/88 150 46 140
Glenburnie Culvert 06/13/88 60 30 390
Glenburnie Culvert 07/25/88 1240 110 800
Glenburnie Culvert 09/06/88 9900 2270 2360
Glenburnie Culvert 09/13/88 10600 1400 270
Mud@ Pond Brook 06/13/88 320 250 460
Mud Pond Brook 06/27/88 550 50 460
Mud Pond Brook 07/25/88 1110 120 300
Mud Pond Brook 08/22/88 2500 20 220
Sucker Brook - Glenburnie 06/27/88 20 <10 170
Sucker Brook - Glenburnie 07/25/88 250 68 160
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Town of Queensbury

Samples collected in the Town of Queensbury were predominantly
shoreline samples., With the exception of samples collected from
a culvert in Harris Bay, all samples were relatively low in fecal
coliform bacterial levels (Table 7; Figure 8). Wetlands upstream
of the culvert made tracing water flows difficult. The
characteristics of a wetland, including abundant habitat for
wildlife and relatively stagnant water conditions generally lead
to greater bacterial populations. As reported for most other
sampling sites in the south basin, the highest bacterial densities
were found on August 29 following a major summer rainstorm.

In response to a complaint, samples were collected from a
drainage swale at the northern end of Assembly Point. With the
exception of a sample collected on August 29, bacterial levels
reported from this location were uniformly low.

TABLE 7. TOWN OF QUEENSBURY
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Assembly Point - North 08/01/88 70 30 100
Assembly Point -~ North 08/29/88 19800 1090 10100
Assembly Point - North 08/31/88 100 10 20
Cleverdale 06/20/88 340 142 110
Cleverdale . 07/05/88 210 10 90
Dunhams Bay -~ South 06/20/88 22 18 38
Dunhams Bay - South 08/01/88 128 34 20
Harris Bay Culvert 06/06/88 56 10 1460
Harris Bay Culvert 07/18/88 1230 140 380
Harris Bay Culvert 08/29/88 18500 930 5600
Harris Bay Culvert 08/31/88 5700 20 270
Harris Bay - Assembly Point 07/05/88 30 6 42
Harris Bay - Assembly Point 08/15/88 1540 430 280
Harris Bay - Assembly Point 08/17/88 80 20 40
Joshua Rock Brook 06/20/88 280 60 280
Joshua Rock Brook 07/18/88 940 120 780
Joshua Rock Brook 08/29/88 4800 540 1300
Joshua Rock Brook 08/31/88 300 40 310
Rockhurst 07/05/88 40 <2 2
Warner Bay - West 06/20/88 38 4 84
Warner Bay -~ West 08/01/88 232 26 120
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Town of Ticonderoga

Sampling sites within the Town of Ticonderoga centered on
drainage areas which had been previously identified as having
elevated bacterial levels (Table 8; Figure 9). Howes Landing
Culvert and Spencer Point Culvert drain wetlands prior to flowing
into Lake George. Both sites were sampled at their confluence
with the lake. Howes Landing Culvert samples routinely carried
moderate bacterial populations as reported in prior seasons,
Samples from Spencer Point culvert were quite low in bacteria
relative to most other drainage areas and results from this site
were similar to previous years.

The Coates Point sampling site is in a densely populated,
low lying area near the outlet of the lake. Samples from this
shoreline site continued to exhibit coliform bacterial numbers
in excess of those observed in other parts of the basin. These
results however, may be attributable to greater overall
productivity in this shallow, somewhat weedy portion of the lake.

Tiroga Point Channel is a channel draining the north side
of Tiroga Point. This site has shown moderate to high bacterial
levels in prior years. Samples collected from this site in 1988
contained bacterial densities on the order of other drainage
channels in the basin, and no specific corrective actions
had been initiated.

TABLE 8, TOWN OF TICONDEROGA
SITE DATE TC FC FS
/100ml /100ml /100ml
Coates Point 06/27/88 30 10 1
Coates Point 08/08/88 130 112 16
Howes Landing Culvert 06/27/88 240 70 230
Howes Landing Culvert 08/08/88 1430 238 610
Howes Landing Culvert | 08/22/88 1050 150 340
Howes Landing Culvert 09/06/88 1100 150 320
Spencer Point Culvert 07/11/88 40 6 12
Spencer Point Culvert 08/22/88 10 4 8
Tiroga Point Channel 06/13/88 70 84 6
Tiroga Point Channel 07/11/88 160 36 100
Tiroga Point Channel 08/22/88 60 8 6
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SUMMARY

Streams, culverts and natural drainage areas comprised a large
proportion (67%) of the sites sampled dque to the frequency with
which these sites have shown contamination. As in previous years,
these areas accounted for almost all of the high-coliform-level
samples (Table 8). A total of 40 samples from 23 different sites
contained more than 400 fecal coliform bacteria per 100 milliliters
of sample. Of these, 36 samples (90%) originated from streams
or culverts.

Stream and culvert samples also account for nearly all of
the samples with fecal coliform/fecal streptococcus ratios greater
than 4 (Table 10); a condition generally considered indicative
of pollution of human origin. Once again however, the use of the
FC/FS ratio is only a survey device and must be supported by other
data. As an example, the highest fecal coliform levels reported
during the 1988 sampling season, James Street at lake, produced
a fecal coliform to fecal streptococcus ratio of less than 4,
indicating the presence of bacteria from other than purely human
sources.

Three sampling dates and their assoclated resample dates
(24-48 hours later) accounted for 21 of the 40 samples with fecal
coliform levels of 400 colonies per 100 milliliters or greater.
These dates, July 18-20, August 22-24, and August 29-31, were
preceded by moderate to heavy periods of rain (Figure 10). A
particularly heavy rainstorm, in excess of two inches, preceded
the August 29 sampling. Of samples collected on August 29, nearly
all sites (11 of 14) produced fecal coliform bacterial levels
exceeding 400 colonles per 100 milliliters., Five of these 11 sites
did not produce 400 fecal coliform bacteria per 100 milliliters
or more on any other date. Each of these 11 sites was resampled
on either August 30 or 31, and none of the fecal coliform results
exceeded 400 colonies per 100 milliliters., This particular
incident graphically illustrates not only the impact of stormwaters
on bacterial water quality, but also the short-term nature of these
impacts. While of only short duration, bacterial levels at these
sites exceeded allowable standards for contact recreation.

On-shore investigations of elevated fecal coliform levels

occurred in 15 locations with multiple return visits by either

—~LGPC, Warren County, DEC, DOH, town or village personnel. These
15 sites had sufficiently elevated coliform bacterial levels to
be considered trouble areas. In biweekly meetings with LGA, FWI,
DEC, DOH, LGPC and Warren County, the actions to be taken at each
of these sites were discussed and the appropriate regulatory agency
determined. On-shore follow-ups resulted in corrective actions
being taken at five of the fifteen sites. At the other ten
locations, information on follow-ups was either unavailable,
inconclusive or the contamination was of such an intermittent
nature that location of a specific source will require additional
effort during future seasons.

23




TABLE 9. Samples with Fecal Coliform Results exceeding 400 colenies
per 100 milliliters of sample. Samples are listed in
alphabetical order by site name.
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Assembly Point -~ North 08/29/88 19800 1090 10100
Bass Bay Brook 08/11/88 16307 770 2340
Braley Point Culvert 08/22/88 7200 1970 258
Glenburnie Beach ~ Pumphouse 09/06/88 4900 440 860
Glenburnie Culvert 09/06/88 8900 2270 2360
Glenburnie Culvert 09/13/88 10600 1400 270
Hague Brook 08/08/88 5600 2780 930
Harrils Bay Culvert 08/29/88 18500 930 5600
Harris Bay - Assembly Point 08/15/88 1540 430 280
Huddle Bay Brook . 07/18/88 8200 970 980
Huddle Bay Brook 07/20/88 4400 510 570
Huddle Bay Brook 08/01/88 10000 1000 2030
Huddle Bay Brook 08/22/88 11300 2380 360
Huddle Bay Brook 08/24/88 9200 970 2970
Huddle Bay - South 08/15/88 1610 770 90
James Street at lake 08/01/88 246000 109000 51000
Joshua Rock Brook 08/29/88 4800 540 1300
LG Water Treatment Plant Culvert 08/29/88 11000 1070 6300
Middleworth Bay - North 07/18/88 38500 11200 1990
Middleworth Bay -~ North 08/03/88 960 730 650
Middleworth Bay - North 08/29/88 11200 780 8300
Middleworth Bay - South - 06/06/88 1330 1210 140
Middleworth Bay - South 08/29/88 38000 1360 16100
North Brook - Hague 08/11/88 5800 3190 1550
Sawmill Bay Brook 07/11/88 1100 570 190
Sawmill Bay Brook 08/29/88 97007 3000 5100
Sheriffs Dock Culvert 07/18/88 22600 2710 26000
Sheriffs Dock Culvert 08/29/88 52000 6100 32500
Smith Brook at Lake 08/29/88 15400 850 14000
South Sawmill Bay Brook 07/11/88 6500 1600 760
South Sawmill Bay Brook 07/13/88 1760 1480 13190
South Sawmill Bay Brook 08/29/88 55000 7500 TNTC
Stewart Brook 07/18/88 8000 1940 4900
Stewart Brook 07/20/88 1360 1000 460
Stewart Brook 08/29/88 7000 1350 700
Sweetbriar Bay Culvert 08/08/88 4300 440 360
Sweetbriar Bay Culvert 08/22/88 4300 880 40
Sweetbriar Bay Culvert 08/10/88 620 420 200
Wyatts Bay Culvert 07/25/88 TNTC 16700 1570
Wyatts Bay Culvert 07/27/88 1700072 1600 400
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TABLE 10. Coliform samples with FC/FS ratios greater than 4 and
FS bacteria of greater than 100 colonies per 100
milliliters.

SITE DATE TC FC Fs FC/FS
/100ml /100ml /100ml

Braley Point Culvert 08/22/88 7200 1970 258 7.6
Glenburnie Culvert 09/13/88 10600 1400 270 5.2
Huddle Bay Brook 08/22/88 11300 2380 360 6.6
Middleworth Bay - North 07/18/88 38500 11200 1990 5.6
Middleworth Bay - South 06/06/88 1330 1210 140 8.6
Wyatts Bay Culvert 07/25/88 TNTC 16700 1570 10.6
Wyatts Bay Culvert 07/27/88 1700072 1600 400 4,0
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RECOMMENDATIONS

During the summer of 1988, the town of Hague with the
assistance of Warren County and the LGPC, conducted sanitary
surveys of the properties within their borders. The objective
of these surveys was to identify existing sewage treatment, in
this case septic systems; in regard to age, level of use,
characteristics of construction, location, soil conditions, and
historical problems. The utility of this type of information in
identifying septic system problems and areas with a high potential
for system failures can not be overestimated. It is the intention
of Warren County to continue sanitary surveys to include all parts
of the county bordering the Lake George basin, This worthy effort
should be encouraged and emphasis should be given to stream
corridors and ar=as of natural or "man-made" drainage. Information
from these surveys should also be made available in a timely
fashion as an aid to site selection for the LG-CMP.

Complaints from residents in the Lake George basin provided
a number of locations for sampling as part of the LG-CMP.
Frequently however, complaints did not reach the appropriate
regulatory agency or the FWI in a timely fashion. 1In an effort
to standardize information collected regarding a perceived
contamination incident, the Water Quality Review Committee
generated a standard, multipart form to be filled out by the person
or agency receiving the complaint. Although this form is helpful,
more needs to be done to insure that complaints reach the
appropriate agency for response. An individual, group or agency
to act as a "clearinghouse” for these complaints is necessary.
This group should receive all complaints, record all pertinent
information on the standardized form, and determine the appropriate
agency to which the complaint should be forwarded for
investigation. In addition, this group should coordinate follow-up
activities and direct resources to assure a thorough analysis of
the problem. The agency most directly responsible for water
gquality in the Lake George basin; the newly reconstituted Lake
George Park Commission, appears to be the obvious choice for this
role.
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Figure 1. Coliform Sampling Sites in the Town of Bolton.
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Figure 8. Coliform Sampling Sites in the Town of Queensbury.
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DAILY PRECIPITATION ~ 1988
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Figure 10. Daily precipitation in Bolton Landing for the summer
of 1988.




