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SUMMARY 

Given the agricultural nature of the Tuscarora Lake watershed 

and the dense development especially along the shoreline, the 

overall water quality in the lake is not unusually poor. However, 

measurements of the most obvious indicator of the lake's status 

(water clarity) throughout the summer season, was found to be very 

different during the last two years. As most residents know, in 

the summer of 1983 there was an abundance of "weeds" and a high 

degree of water clarity while in 1984 there were fewer "weeds" but 

the lake water was not very clear by the end of the summer (late 

August). Based on these, as yet poorly explained events, it would 

be premature to try to decide on any appropriate "treatment" for 

the lake. At a minimum, continued observation of these events over 

the next few years is necessary so that comparisons with other 

similar lakes in the region and correlations with events within 

the watershed can be made. There are other activities which can 

and should be done along with the monitoring. A survey of the 

septic systems along the shore and the tributaries to the lake 

will alert residents of existing and potential sources of 

"fertilizer" to the lake from these systems. Similarly, a survey 

of land use throughout the watershed will point out problems 

there. Developing a dialogue with the Department of Transportation 

office in Utica will provide a means of understanding the 

management of the lake as well as being able to influence the 

decisions about lake management to maximize its recreational use. 

Continued efforts to interest members of local educational 

institutions and government agencies in the study of the lake 

ecosystem will provide residents with the information needed to 

make informed judgments about lake management. 

v 
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BACKGROUND 

Tuscarora Lake (Erieville Reservoir) is located southwest of 

the center of Madison County in the town of Nelson. Principle 

access to the lake is the Erieville Road (County Route 67) 

approximately four miles south of the hamlet of Nelson. The hamlet 

of Erieville is located southwest of the lake along one of the 

five inlets to the lake. The lake's watershed of approximately 

4000 acres is in the Lake Ontario drainage basin in central New 

York State. Elevations within the watershed range from about 1506 

feet at the lake's surface to 1980 feet above sea level. The 

lake's surface varies between 1503 and 1507.5 feet above sea level 

and covers an area of about 360 acres. The lake has a maximum 

depth of about 13 meters (42 feet). A bathymetric (depth) map of 

Tuscarora Lake which was reproduced from the New York District 

Corps of Engineers March 1980 dam safety inspection report is 

provided as Figure 1. 

Variations in lake water level are controlled by what is the 

major feature the lake - the dam located in the center of the west 

shore of the lake. This structure is owned and operated by the New 

York State Department of Transportation (DOT), Waterways 

Maintenance Subdivision, Region 2. The primary purpose of this 

dam, when constructed in 1850, was to create a reservoir of about 

300 million cubic feet (2.25 billion gallons) of water to supply 

the Erie Canal and it is still used to supply the DOT Barge Canal. 

The maximum capacity of the reservoir is 450 million cubic feet if 

the water level is at the top of the dam (1515 feet above sea 

level). This has never occurred and with the capacity of the 

auxiliary spillway and the recently established diversion ditch 

----------------------------------



Figure 1. Bathymetr c.Mapof Tuscarora Lake ,.prepared March 1980 2 
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installed as part of the 1981 dam reconstruction, it is unlikely 

to reach this level. The dam structure is 2000 feet long with a 

maximum height of 25 feet and a width of 20 feet at the crest 

(Figure 2). The main embankment extends 900 feet from the northern 

end of the dam to the auxiliary spillway channels. The remaining 

1100 foot portion of the dam is about 10 feet high and extends 

from the auxiliary spillway, around a 90 degree bend to the 

southwestern end of the dam adjacent to the Erieville Road. 

The normal operation of this structure is to control the 

release of water in the spring and summer of the year to increase 

the storage capacity prior to and during the Barge Canal's 

operating season. Water is released through the service spillway 

to form the headwaters of the Chittenango Creek along with other 

unnamed tributaries. This stream can then be diverted into the Old 

Erie Canal near Chittenango and water can then be channeled into 

the Barge Canal near New London as required for canal operations. 

The service spillway of the dam consists of two 20 inch diameter 

cast iron pipes controlled by valves at the outlet ends of the 

pipes. The valves are housed in a circular masonry building 

(gatehouse) which also serves to reduce the turbulence of the 

water released from the ends of the pipes by having them discharge 

into a deep well in this structure before being released into the 

canal (Figure 3). The exact location(s) of the inlet(s) of these 

pipes could not be determined but it is reasonably assumed that 

they are at about the same elevation as that reported for the 

service spillway (1470 feet) and are installed as shown in 

Figure 2, the water released from the lake through this spillway 

is drawn from a depth of about 35 feet. Water can also be released 
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Figure 2.. Dam and Gate House 
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Figure 3. Gate House of the bottom outlet structure 
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via the auxiliary spillway which has a 4 feet wide - 1.5 feet high 

notch with a crest elevation at 1506.0 feet and provisions for 

stop logs (boards) to bring the lake up to the 1507.5 foot level. 

Above this elevation, the spillway is 20 feet wide as is the 

downstream channel. It should be realized that these two spillways 

release water from two very different portions of the lake during 

the times the lake is stratified and thus provide a means of lake 

management not usually available for most lakes. 

In the fall the reservoir is "drawn down" to about 3 feet 

below the crest of the auxiliary spillway. This is done to prevent 

damage to the dam structure due to ice and also to provide the 

capacity needed to contain runoff during spring melt. The draw 

down is usually done before the State Barge Canal's closing in 

late November - early December. Last year the draw down was taking 

place during our fall sampling (11/9/84). 

The physical features of Tuscarora Lake are summerized in 

Table 1. 

Table 1. Physical Features of Tuscarora Lake. 

TUSCARORA LAKE - Nelson, Madison County, New York 

-MaKimum-Depth-------------------42-feet--(I2-mete~;)---------

Surface Area 362 - 378 acres (147 - 153 hectares) 
(at lake levels of 1506.5 and 1507 respectively) 

Watershed Area 4000 acres (1619 hectares) 
Elevation Above Sea Level 1503.5 - 1507 feet 
Latitude 42 degrees 52 minutes N 
Longitude 75 degrees 45 minutes W 
Total Annual Precipitation 37.8 inches (96.0 em.) 
Annual Snowfall 110.3 inches (280.2 em.) 

_M~~n_Anny~!_!~mp~r~!yr~ ___________ i!~i~_r_{Q~g~_gl __________ _ 

._--------_ .. _--------------------------
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The surficial geology is mostly till (sand and gravel soil) 

derived from glacial and alluvial deposits. The lake's basin is 

underlain by bedrock composed of shale deposited during the 

Silurian and Devonian periods which occurred 345 - 430 million 

years ago. The lake's watershed is part of the Helderbergs 

Escarpment which forms the northern plateau of the Appalachian 

Uplands. The area is characterized by rolling and undulating 

terrain with gentle to steep slopes (3% to 25%). There are some 

areas of elongated rounded ridges (drumlinlike) oriented north and 

south. The shale bedrock which is exposed in some locations is 

covered by a variety of soils which fall into three major groups: 

Mardin-Volusia; Stockbridge; and Lansing-Conesus. All three soil 

groups have the same general characteristics of slow percolation 

rates and a mixed matrix of small stones and silt. The steep 

slopes and slow percolation rates restrict the direct use of these 

soils for effective septic tank leach beds and require 

considerable site development and expense to provide suitable 

leach beds. The specific soil types in the watershed are shown in 

the soil map (Figure 4). Table 2 contains a list of the 

suitability for septic tank leach fields of the soil types found 

around the lake shore. This information was obtained from the 

Madison County Soil Survey Report (1981) which provides further 

information about appropriate land use in the watershed. 

The recreational uses of Tuscarora Lake range from boating, 

fishing and swimming to simply aesthetic. Since the raising of the 

Nelson - Erieville road which resulted in the the subsequent loss 

of the boat launching site, there is no official public access to 

the lake but access for fishing (especially ice fishing) is 
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II! II 

Figure 4. Soil Map of the 
Tuscarora Lake 
Watershed 
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Table 2. Soil Types and Ratings. 

------------------------------S;pttc-----------------------------------
Letter System 
-gQg~-----_~~m~ _______________ ~!m!! ________________ ~rQ2!~m ____________ _ 

Ad Alden Severe Wetness, percs. slowly 
AsB Arnot Severe Shallow soil 
BCE Bath Severe Steep, slow perc. 
CFL Cut Fill Land See Note A 
CgB Chenago Moderate Floods, excess perm. 
Ch Chippewa Severe Wetness, percs. slowly 
HeB Herkimer Moderate Wetness, floods 
HxA Howard Slight CExcess perm., or 
HxB Howard Slight to bedrock may 
HxC Howard Moderate Slope, excessive 

depth -:-.
be limite<!.j 
perm. 

HxD Howard Severe Slope, excessive perm. 
LwB Lordstown Severe Shallow soil 
LwC Lordstown Severe Shallow soil 
LwD Lordstown Severe Slope, shallow soil 
LXE Lordstown Arnot Severe Slope, shallow soil 
MaB Mardin Severe Percs. slowly, wetness 
MaD Mardin Severe Percs. slowly, wetness, slope 
MDC Mardin Severe Percs. slowly, wetness 
sgc Stockbridge Severe Slow perc., slope 
SgD Stockbridge Severe Slope 
ShB Stockbridge See Note A Variable Permeability 
ShC Stockbridge-Howard See Note A Slope, variable Permeability 
ShD Stockbridge-Howard Severe Slope 
PqB Phelps Severe Wetness 
TuB Tuller Severe Shallow soil 
VoB Volusia Severe Wetness, percs. slowly 
VoC Volusia Severe Wetness, percs. slowly 

__ ~~ _______ ~~I!~~g ____________ §~y~r~ _______ r!QQg!i_~~!~~!! ____________ _ 
percs. = percolates 
perc. = percolation 
perm. = permeability 

Note A - Soils are not rated due to variable conditions 

Note B - Site condition may vary greatly therefore ratings are a 
general guide line and not strictly applicable 

slight - An effective working septic leachfield system can be 
constructed by a minimal site alteration. 

moderate - An effective septic leachfield system can be 
constructed but requires some site alteration 

severe - Extensive site alteration are necessary to build an 
effective septic leachfield system 
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possible from the public roads around the southern portion of the 

lake. It is also possible to hand launch a small boat from these 

public roads. Commercial land use on the shore of the lake is 

nominal. There are about 175 seasonal and 30 year-round residents 

on the lake shore and the remainder of the watershed is rural, 

sparsely populated land. Sewage treatment is on an individual 

septic system basis. A few years ago an informal survey of lake 

shore septic systems was done but the extent and results of this 

survey were unavailable. 

SAMPLING LOCATIONS 

In order to characterize the chemistry of Tuscarora Lake 

water, three sampling sites (#'s 2, 3, and 5) were selected 

(Table 3 and Figure 5) to be representative of the lake as a 

whole. Other sites (#'s I, 4, 6 and 7) were chosen based on their 

potential of having chemical compositions different than the bulk 

of the lake and the analysis of samples from these locations to 

provide valuable information about the lake. 

SAMPLING METHODS 

At each lake site various types of water samples were 

collected: a subsurface grab sample or an integrated sample to a 

predetermined depth (2, 3, or 5 meters), a deep point sample from 

near the bottom of the lake in deep waters (i.e. greater than 8 

meters), and specimens of aquatic vegetation. 

Integrated samples, encompassing a portion of the water 

column, were collected with a polyvinyl chloride hose. The hose 

was weighted at one end and lowered to the desired depth. The 

----------------------,-_. 
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opposite end of the tube was sealed and the entire tube retrieved. 

The sample was drained into a collection bottle and mixed. 

Integrated samples were collected at all sites. At sites where 

the depth was 5 meters or greater, deep water point samples were 

taken using a Van Dorn collection bottle. The Van Dorn bottle was 

lowered to the depth in the lake where the sample was to be 

collected and remotely triggered to shut, thus collecting a sample 

of water at the depth where it was triggered. 

At each site, the following measurements were made if 

conditions permitted: 1) water transparency by Secchi disk, 2) 

water depth, 3) temperature, and 4) dissolved oxygen (D.O.) using 

a YSI Model 54 D.O./Temperature Meter. Water samples collected by 

the two previously described methods (integrator hose and Van Dorn 

collection bottle) were stored on ice until returned to the 

laboratory. Immediately upon returning to the laboratory a 

portion of each sample was analyzed for pH, specific conductance 

and alkalinity. A separate portion to be used for total 

phosphorus determination was frozen until analyzed. A third 

portion was acidified with nitric acid to a pH of less than two 

for determination of metal ions such as calcium and sodium. The 

remainder of each sample was filtered (0.4 um Nuclepore filter) 

and stored at 4 0 C until analyzed for nitrate, ammonia, chloride 

and soluble silica concentrations. The analytical methods used 

for all determinations are listed in Appendix A. 
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Table 3. Chemical Water Quality Sampling Sites. 

Site Name Location ------------------------------------------------------------------

1 Northeast Bay The sampling site was in the center of the 
channel formed by the inlet about 5 meters 
from Lyle Madison's property. Maximum water 
depth at this site was I meter. 

2 Mouth of The sampling site was located about 50 

3 

4 

5 

6 

7 

Northeast Bay meters south of the north shore of the lake 
in the approximate center of the bay 
opposite Pine Tree Point. Maximum water 
depth at this site was 3 meters. 

Midlake 

Gatehouse 
Outfall 

South Basin 

Southwest 
Corner 

Erieville Pond 

The sampling site was located about 50 
meters east of the northern end of the dam 
in the approximate center of the lake. 
Maximum water depth at this site was 12 
meters. 

The sampling site was at the foot of the 
gatehouse as close to the outfall as 
possible - we did not have access to the 
inside of the gatehouse preventing sampling 
at the nozzle of the pipes. 

The sampling site was located about 30 
meters from the outlet of the culvert 
connecting the lake to the pond fed by the 
brook flowing past Erieville. Maximum water 
depth at this site was 3 meters. 

The sampling site was about 10 meter from 
shore in the southwest corner of the lake. 
Maximum water depth at this was about 1/2 a 
meter. 

The sampling site was along the shore of the 
pond located south of the lake. 

~----~~--------------------------------
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RESULTS AND DISCUSSION 

The clarity or transparency of Tuscarora Lake water was 

monitored by members of the Tuscarora Lake Association over the 

last two summer seasons using Secchi depth measurements. Secchi 

depth is a simple measure of water transparency done by lowering a 

Secchi disk (a circular disk 7 and 7/8 inches in diameter divided 

into four quadrants alternatively colored black and white) into 

the lake until it is no longer visible from the surface. This 

depth is then reported as the Secchi depth. Water transparency is 

controlled by the density of plankton (suspended) organisms and 

the amount of fine grained silts and clays present in the water 

column. Nutrient rich lakes generally have large numbers of 

plankton organisms in the water which result in low clarity. 

Shallow lakes in areas where the soils are mainly fine clays and 

silts also have generally low Secchi depth readings due to 

constant resuspension of the fine sediments via wave activity. The 

yearly average water transparency in Tuscarora Lake determined by 

Secchi depth ranged from 5.6 meters (18.4 feet) in 1983 to 3.9 

meters (12.8 feet) in 1984. The individual reading obtained are 

presented in Table 4 and graphically shown in Figure 6. 

When the Secchi depth data is combined with the data on the 

extent of emergent weed growth observed in the lake during the 

same two years (Figures 7 and 8), a simple but useful relationship 

can be seen. The lake has sufficient nutrients to support a 

substantial plant population and depending on conditions this will 

either be in the form of rooted plants ("weeds") or as microscopic 

floating plants (phytoplankton). In 1983 large areas of emergent 

plants and high transparency of the water was observed possibly as 

----------------------------------------------------------
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a result of an early and warm spring which provided better growing 

conditions for the rooted plant community (plants themselves and 

attached algae). The heavy growth of rooted plants may have 

removed important nutrients from the water reducing the growth of 

phytoplankton. In 1984, rooted plants were observed growing in the 

lake but not as many as the year before. Also, a sharply reduced 

water transparency was observed (compare readings in late July and 

August of 1984 with those from 1983 and from earlier in the year) 

due to an elevated population of phytoplankton found in the lake. 

It is, however, possible that the controlling factor is simply the 

growth of the phytoplankton which, at higher densities, shade the 

rooted plants and curtail their growth. 

Which of these speculations is correct and what other factors 

need to be considered to explain the presence or absence of weeds 

will require continued monitoring of the lake. This is especially 

true since the lake is still recovering from the draw down done in 

the fall of 1981. Continued monitoring of these events will be 

needed to formulate any plan for lake management. 

Physical and chemical measurements of the lake water were 

made and water samples were collected from Tuscarora Lake on 

August 30 and November 9, 1984. The lake was thermally and 

chemically stratified on August 30 and destratified (turned over) 

by November 9. Also, on the latter sampling date the fall 

draw down was occurring. Thermal stratification, when used to 

describe a lake, refers to an increase or decrease in water 

temperature from the surface to the bottom of the lake. Since 

most of the heating of the lake occurs at the surface, temperature 

in the surface waters during the summer months is highest and 



Table 4. Becchi Depths Measurements 
Tuscarora Lake (1983 & 1984) 

,-------------------------------------------------
: TlJSCAFlOF<A LAKE SECCH I DEPTHS MEASUF~ED r N 1 '18~~ 

(I~ETEF<S) 

1-------------------------------------------------: 
D?YTE HAY NfJF<TH END DAM SOUTH END : 

1-------------------------------------------------: 
1. 9"-,Jun-B~; 7 It ~.50 7.'75 1:., .. 50 
07"-,Ju1 "-E13 Ej .. 50 6.00 5 .. 50 ~5" 00 
1. 7 --;J u J. -8;:, 6.00 6.00 6.00 ::::j .. 00 
c; 1 "-,J 1.1 1 -,,8:;; 6.00 5 .. 50 6.50 5 .. ::;0 

• 07-'Aug'''''83 6.00 ~j .. ziO '7.00 5 .. 50 
14'-Aug -'l1~S ej .. :=jO !:;" 00 ::'=; .. 00 5 .. 00 
2B"'''Aug'-B3 "1,.50 4.0() 4.00 4 .. ~jO 

I~verage 5.B6 ~).6B ~3.79 5 .. 08 
Average for the year = 5.62 

,-------------------------------------------------, 
: TlJSCAI~(JRA LA~:E BECCH I DEPTHS MEASUHED r N 1 '1B4 

(I~ETEF<S) 

1-------------------------------------------------1 
DATE !-lAY NORTH END DAI"i !:;OlJTH END : 

1----------------------------------·---------------1 
:n-May-B4 Ej .. 00 5 .. 00 4 .. 50 5 .. 00 
0:$-"Jun-84 5.00 5.00 4.50 5 .. 00 
10"-Jun"'''114 5 .. 00 Ei.OO 5 .. 00 5 .. 00 
1'7 "''',] LIn -B4 5.00 6.00 ~j. 50 6.00 
24-JLtn-114 4 .. 50 7.00 5.00 '7.00 
01-Jul-B4 5.50 6.00 5.50 6.00 
011-JI"tl'-'E!4 4 .. 50 ::; .. 00 4 .. ~50 5 .. 00 
15"-JLll'''''B4 4.00 4 .. 50 4. ::-jO 4 .. 50 
22-,Jul-'B4 :;::. ::50 4.00 4.00 4.00 
2B-J Lll '-B4 3.00 :::.~" 00 :~. ()O :::.~ .. 00 
01'-Aug-B4 2 .. '75 
05"-?\Llg'-E!4 2 .. 50 2.50 2. ~50 '" ",\g:r ..:.. .. ..::.~ 

12-Aug-114 ",1 ",H::' 
..:;. .. ..:;. •• 1 2 .. 25 r> '?I;:;' 

..:;." ..:;. .. J 
,., '? t:!!' 
..:;. It ,,:;, • .J 

19--ALlg'-'B4 2.00 2 .. 00 2 .. 25 2.00 
25-ALlg-B4 1.75 2 .. 00 1. • "75 1 .. 50 
30-Aug-B4 1.00 1 • O() 

• 0'1-Nr..v-114 ::i .. OO 
1-------------------------------------------------

Average 3.72 4.13 3.91 3.97 
Average for the year - 3.93 

!-------------------------------------------------, 
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Figure 6. Secchi Depth Measurements 
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. Figure 7. Rooted Aquatic Vegetation Survey by E. Hay . 
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Figure 8. Rooted AquCltic Vegetation Survey by E. Hay. 
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decreases with depth. There is, however, a zone of rapid 

temperature change over a small increase in depth (Figure 9). 

This zone is referred to as the thermocline. This thermocline 

acts as a barrier, effectively stopping mixing of the waters above 

it with the waters below it. The part of the lake above the 

thermocline is referred to as the epilimnion and the portion below 

the thermocline is known as the hypolimnion. From Figure 9, it is 

apparent that the thermocline in Tuscarora Lake occurs between 7 

and 9 meters (23 and 29 feet). 

Depth profiles of dissolved oxygen and temperature were made 

on August 30 and November 9, 1984 (see Table 5 and Figure 9). The 

lack of oxygen in the hypolimnion (waters deeper than 8 meters) of 

Tuscarora Lake during the summer controls the type of organisms 

capable of utilizing this portion of the lake. This lack of 

oxygen is due to decomposition going on in the deep waters and 

sediments. Bacterial activity in the sediments of the lake bottom 

consumes oxygen and once the lake is stratified, the deep waters 

are effectively cut off from the primary source of oxygen to a 

lake, the atmosphere. A byproduct of some of the bacteria capable 

of living in the absence of dissolved oxygen is hydrogen sulfide 

which gives the water a "rotten egg" odor. Results from the data 

collected on November 9 (Table 5 and Figure 9) indicated that 

summer stratification had broken up and temperature and dissolved 

oxygen levels at all depths in the lake were approximately the 

same. 

The results of the chemical analyses done on water samples 

are shown in Table 6. Of primary concern for Tuscarora Lake 

residents are those constituents which promote the growth of algae 



and aquatic weeds. These materials, notably phosphorus and 

nitrogenous compounds, are fertilizers in that they are present 
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in the shortest supply relative to the amounts needed to sustain 

algal growth. Addition of one or both of these nutrients 

generally results in a reduction of water quality since the 

concentrations of these nutrients control the amount of plants and 

thus animals capable of growing in the lake. Sources of nitrogen 

and phosphorus to the lake include: the atmosphere through 

deposition (rain, snow,etc.), surface runoff of soils, septic 

system leachate, resuspension from the sediments of the lake, 

runoff of fertilizers from farm fields or lawns and gardens, and 

fecal material from domestic animals. 

Phosphorus is generally considered to be the primary limiting 

nutrient to plant growth. The total phosphorus concentrations (TP) 

indicate that the amount of phosphorus in Tuscarora Lake is 

moderate. At anyone time, most of the phosphorus is probably tied 

up in the cellular material of the organisms in the lake. During 

summer stratification (see August 30 samples), the phosphorus 

concentrations of the deep waters (midlake, 10 meter and service 

spillway sites: # 3 and 4) were much higher than the general lake 

samples (sites # 2, 3 at the surface, and 5). This phenomena is 

frequently observed in lakes due to the large pool of phosphorus 

present in the sediments. This phosphorus is released to the 

water column when the water becomes devoid of oxygen. After the 

breakup of summer stratification (see November 9 samples) phosphorus 

concentrations throughout the entire lake were similar, indicating 

that the entire lake had mixed during overturn. The phosphorus 

concentration in other selected area of the lake and associated 

-------------------- -------------



'T'"lbl f? ~;. Di ";';;<:11 vE,d [».:yqen anti Temperat.LIr'e Prclf i 1 e,,; 
for Tuscarora Lake - 1984 

,-----------------------------------------------------i 
DATE 8< SITE 

1-----------------------------_·_----------------------I 
8/:~;o lOITE # 2 £1/:2;0 lOITE # 3 

--_._--------------
DEPTH DO TEMP. DEPTH Dl) TEMP. 

------------------
0.0 10 .. :3 22.0 0.0 <~ • 1 22 .. 0 
1.0 9.4 22 .. 8 LO 9.0 21 .. 5 
2.0 9 .. ::::; 22.7 2 .. 0 9.9 21 .. 0 
3.0 9.6 22 .. 7 :::.~ .. (I B.B 21.0 
4.0 13 .. ~S 21. El 4.0 13. /!. 21 .. (1 
4 t::.~ ,,' B.O 21 .. 7 5 .. 0 B.b 21 .. 0 

6.0 7.0 21,,0 
7.0 5 .. 0 20 .. 0 
'7 .. ~j 2 .. 0 lEI. 0 
B.O 0 .. 5 17.0 
8 .. 5 0 .. 5 17.0 
9.0 0.5 15.0 

10.0 0.6 14.0 
1 L () 0.7 n.o 
1,2 .. (> 1..0 n.o 

!-----------------------------------------------------

,-----------------------------------------------------I 
DATE: 8< SITE 

1----·-------------------------------------------------I 
11./9 SITE # 2 

DEPTH DO TEMP. 
------------------
0.00 1() .. 20 9.00 
1.00 10" 10 EI.90 
2 .. 00 9.90 EI.90 
:3.00 9 .. 130 B. <~O 
4.00 9.BO B. <~() 
5.00 9 .. ElO 13.'70 

11/9 SITE # ~; 

DEPTH DO 

0.00 10.fto 
5 .. 00 10 .. 00 
B.OO B.70 

TEMP. 

'1.00 
9.00 
9.00 

1-----------------------------------------------------
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Figure 9. Dissolved Oxygen and Temperature Profiles 
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Table 6. Chemical Analysis of Samples from Tuscarora Lake 

Site Date Condo Cl- N03 NH4 TP Si 
_NQ~_MQ=~~~=Xr ___ p~ ____ YmQh! __ mgL! __ mgL! ___ mgL! __ ygL! __ mgL! __ ~!~ __ 

NE Bay o m 

1 08-30-84 8.51 161. 7 18.4 <0.01 <0.01 26.0 
1l-09-B4 7.65 163.7 7.5 O.ll <0.01 9.0 1.16 

NE Bay 0-3 m 

2 OB-30-84 B.62 157.3 7.0 0.02 <0.01 6.7 
1l-09-B4 7.72 164.9 7.5 0.10 0.01 1l.0 1. 53 

Deep hole at dam 0-5 m 

3 OB-30-84 B.55 159.5 7.3 <0.01 <0.01 16.0 
1l-09-B4 7.65 162.6 LA 0.10 0.02 14.0 1. 57 6B 

Deep hole at dam B-10 m 

3 OB-30-B4 7.25 182.7 6.0 0.01 0.30 26.0 
1l-09-84 7.65 163.7 7.3 0.10 0.02 12.0 1.55 BB 

Dam outlet 

4 08-30-84 6.9B 172.7 30.0 
1l-09-B4 7.59 159.2 9.1 0.10 0.01 13.0 1.54 

Erieville Culvert 0-3 m 

5 08-30-B4 8.51 163.9 7.3 <0.01 0.07 1B.0 
1l-09-84 7.77 168.3 7.6 0.12 0.01 12.0 1.57 

Erieville Pond o m 

7 OB-30-B4 9.9 0.04 <0.01 25.0 
11-09-B4 B.32 329.B 15.1 0.34 0.01 10.0 >2.0 ------------------------------------------------------------------

Cl- = Choride ion 
N03 = Nitrate 
NH4 = Ammonia 

TP = Total Phosphorus 
Si = Soluble reactive silica 

A1k = Alkalinity - mg/1 as CaC03 
= Sample destroy 

LA = Lab accident 

--------------------------------



water (sites. I, 6 and 7) was also high during the summer 

sampling and reduced in the fall. 
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The methods used to determine the amount of nitrogenous 

compounds in the lake water only measure materials not contained 

in living tissue or particulate material. There were little or no 

nitrogenous compounds (ammonia and nitrates) available in the 

surface waters during the period of summer stratification (see 

August 30 samples). Trace levels of nitrate were also found during 

a 1979 survey of Madison county surface waters (Singer et al. 

1980). Most of the the nitrogenous material is probably bound up 

in living tissue (i.e. algae, plants, fish, etc.). As there was 

discernable algal biomass present at the time of sampling, it can 

be assumed that most of the available ammonia and nitrates was 

incorporated into the algae. The deeper waters of the lake 

(midlake, 10 meter site) had measurable amounts of ammonia, a 

byproduct of the decomposition processes going on in the 

sediments. After fall overturn (November 9 samples), ammonia 

concentrations throughout the lake were comparable. The sample 

taken on this date from the Erieville pond (site. 7) did have an 

elevated level of nitrate. 

The pH of all the water samples taken during this study was 

approximately neutral or slightly alkaline (the pH ranged between 

7.0 and 8.6). The alkalinity (ability of the water to neutralize 

additions of acid) of Tuscarora Lake water ranged from 68 mglL as 

CaCOa in the surface waters (epilimnion) to 88 mglL in the 

hypolimnion. These levels of alkalinity are moderate. The values 

of both the pH and alkalinity found in the samples obtained for 
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this study of Tuscarora Lake compare well with those found earlier 

(see Table 7). Therefore, a large change has not occurred in the 

pH or alkalinity of the lake water and as evidenced by its neutral 

pH, it presently has an adequate capacity to buffer any acids 

coming into the lake. The greatest amount of acid enters the lake 

during the spring when rapid melting of snow occurs. This is the 

time when the most acidic pH values (less than 7) are observed in 

lakes and streams. Since spring water samples were not included 

in this study, the effects of spring snowmelt on the pH of 

Tuscarora Lake remains to be determined. Even with a moderate 

alkalinity it is doubtful that pH would become depressed during 

the spring runoff. 

Table 7. Historical pH and Alkalinity of Tuscarora Lake 

Alkalin i ty 
_____ R~i~ ________ H~f~r~g£~ ___________ E~ _________ mgL!_~!_Q~QQ~ _____ _ 

08-19-35 A 8.4 88.7 
06-18-47 A 7.9 
08-15-67 A 8.8 
03-06-68 A 7.2 
08-20-79 B 8.6 59 
08-83 C 6.5 31 

Q~=~Q_~_!!=Q~=~1 _____ R ___________ L~§_=_~~Q __________ §~ ___________ _ 
References: 
A - Personal communication from G. F. Mikol to G. E. Hay - 11-18-83 
B - Singer et a1- (1980) 
C - Personal communication from G. E. Hay to J. Bloomfield 
D - Present study 

Specific Conductance is a measure of the total dissolved 

compounds present in the water. Conductivity values in the 

surface waters during August sampling ranged from 157 to 164 

umhos. Samples taken from the hypolimnion, waters deeper than 

seven meters, exhibited higher conductivities than surface water 

samples with a range of from 173 to 182 umhos. Higher 
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conductivities for the hypolimnion are primarily due to increased 

concentrations of ammonia and phosphorus. The range of 

conductivity in the fall was similar to that found during the 

August sampling with the exception of Erieville pond area. A very 

high conductivity was found in the Erieville pond with some 

residual effects being seen in Tuscarora Lake or in front of the 

culvert. 

The chloride concentrations found in the samples from 

Tuscarora Lake ranged from 6.0 to 18.4 milligrams per liter and 

all but two were less than 10 mg/L. The two samples with high 

levels of chloride were the one from the northeast bay taken in 

August and the one taken from the Erieville pond in November. 

These result indicate that these are areas that may need further 

investigation. Since spring samples were not collected specific 

statements on input of chlorides to the lake via road salt cannot 

be made at this time. 

RECOMMENDATIONS AND SUGGESTIONS 

The primary recommendations for protecting and possibly 

improving the lake water quality have been included in the summary 

section. These recommendations are: 1) continued monitoring of the 

lake's water quality; 2) doing a septic and land use survey; 3) 

opening the lines of communication with the owners of the dam -

the NYS DOT Waterways Management office in Utica; and 4) working 

with local educational institutions and government agencies to 

increase residents understanding of the lake ecosystem. The 

remaining discussion will deal with some specific areas in an 

effort to provide some basic information that might be useful to 

association members. 
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MQ!lH!u:!!lg 

Continued monitoring of Tuscarora Lake water quality by your 

association is desirable. A chemical assay program as extensive 

as that presented in this report is not necessary on an annual 

basis. Lake Association members in conjunction with their water 

quality committee can make certain measurements that will prove 

useful in observing any long-term trends in water quality. At a 

minimum the program started in 1983 to obtain Secchi depth 

measurement of lake water transparency over the summer months 

should be continued. Also your water quality committee should 

attempt to have Tuscarora Lake included in the state wide lay 

monitoring program being initiated by the New York State 

Federation of Lake Associations and the New York State Department 

of Environmental Conservation. In this program, association members 

are provided with basic equipment and instruction on its use to 

obtain water temperatures, transparencies (Secchi disk) and 

chlorophyl ~ measurements. At the end of the year, the data will 

gathered and compared to results from previous years and other 

lakes in New York State to provide a measure of that lake's water 

quality and any significant changes that might have occurred. 

However, this program probably will not be available to Tuscarora 

Lake in the near future (for sure not next summer and maybe not 

for a few years). It therefore will be up to the associations water 

quality committee to continue and hopefully expand its program. 

Assistance in this effort potentially could be obtained from a 

variety of local institutions (e.g. SUNY Morrisville, SURCO at 

SUNY Oswego, SUNY Environmental Science and Forestry at Syracuse 

and Cornell's Bio Field Station at Oneida Lake). If the 

._--- ._---_._ .. 
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association feels that they want to collect samples and make their 

own assessments, a variety of water testing-laboratories in the 

Syracuse area are certainly capable of sample analysis on a per 

sample fee basis. The FWI will try to help as much as possible in 

this effort but our physical location and other commitments 

presently make it inconvenient to do any comprehensive work on 

Tuscarora Lake. 

~!~_Qf_~~!~r_fQr_~r!~~!~g_~~g_QQ~!~g!_R~gr~~!!Q~ 

At present, the water quality of Tuscarora Lake is more than 

adequate for the recreational uses of its residents. Some 

residences along the shore of the lake however, draw lake water 

for domestic use. Use of Tuscarora Lake water for drinking or 

food preparation without prior treatment is not recommended. If 

residents must use lake water for drinking purposes, chlorination 

is advisable. In addition, filtration is probably desirable to 

assure more complete removal of any potentially pathogenic 

organisms from the water. Intakes for water supplies should be 

located no deeper than 15 feet to assure well oxygenated water and 

no shallower than 6 feet to minimize turbidity generated by 

recreational activities and wave action. 

Concern should not only be for the quality of water used for 

drinking but also use for contact recreation (e.g.,swimming). 

Elimination of inputs from septic systems should be of primary 

concern because they may carry a wide variety of disease causing 

organisms. Initiation of a septic survey by the Madison County 

Department of Health (DOH) should be pursued. The survey will 

determine any severe problems and it then becomes the Department 

of Health's responsibility to oversee correction of any problems 
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encountered. If the DOH, as a result of a lack of manpower, is 

unable to complete the survey, the association members may wish to 

do their own survey. Samples of septic survey forms have been 

included for your information (Appendix B). The only shortcoming 

of doing your own survey is the lack of any legal right to insure 

residents will correct failing systems. DOH may be willing on a 

case by case basis to expedite these matters. After completion of 

the survey, lake residents should still police themselves since 

systems that were operational during the survey may fail shortly 

afterward. 

N~!~!~~!_!~2~!~_=_~~P!!2_~~~!~m~_§~g_1§~g_y~~ 

As previously discussed, nitrogen and phosphorus compounds 

entering the lake are likely to cause the greatest problems for 

recreational users. There are a number of ways that the amount of 

these nutrients entering the lake can be reduced. Methods for 

reduction will be discussed in relation to the source of input. 

Nutrient additions from the atmosphere through rain, snow, 

etc. are a large part of the total nutrients added to a lake each 

year. The ability to reduce inputs from this source is limited. 

Reduction of the amount of impermeable surfaces adjacent to the 

lake (paved roads and driveways, sidewalks, etc.) will slow the 

flow of rain water to the lake by forcing it to percolate through 

soils prior to entering the lake. Soils act as a natural filter 

removing much of the nitrogen and phosphorus compounds before the 

water reaches the lake. Eliminating storm water drains emptying 

directly into the lake is also helpful. The drains may be 

redirected to small graveled areas for slow dispersal of the 

water. 
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Sewage from failing or improperly located septic systems 

can be a major source of nutrients to a lake. In a properly 

maintained and located septic system, solid material is allowed to 

settle in the septic tank where microorganisms can decompose it 

into water soluble material. The water soluble components 

(leachate) are allowed to pass into lateral drainage fields where 

the liquid slowly percolates into adjacent soils. In the soil, 

chemical reactions and bacteria remove the nitrogen and phosphorus 

compounds from the water and convert it to insoluble material, 

cellular material and gaseous material. Thus, in a properly 

operating system nitrogen and phosphorus are removed or reduced 

before the water finally percolates back to the lake. In a system 

which is not operating properly, insufficient time is available 

for complete removal of nitrogen and phosphorus compounds before 

the leachate reaches the lake. Septic system failure is likely to 

occur when the systems are: 

1) built in fill over an old wetland or natural drainage area 
whose water table is near the surface of the soil. 

2) not of sufficient size to handle normal and peak loading 
rates. 

3) located where the depth of soil present over bedrock is 
less than six feet. 

4) located less than 50 feet from the shore of a lake or a 
stream. 

5) located in soils with extremely high permeability or 
steeply sloping ground resulting in too rapid a movement of 
liquid through the system. 

6) receiving excessive amounts of undigestible or slowly 
digested materials (i.e. plastics, bone or eggshells) without 
frequent pump-outs. 

7) older than 30 years and have never been upgraded. 

--------------------------------------_. 
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Extreme septic system failures may be observed as clogged 

toilets and drains or puddling of water on the surface of the 

ground near the location of the septic leaching device of the 

system. Puddling is most likely to occur when the soils are quite 

wet primarily during the spring of the year and after periods of 

heavy rain in the summer. Surface pooling of water is also most 

common at high water usage times of day, generally in the morning. 

Septic inputs directly into the lake generally result in excessive 

growth of dense filamentous mats of algae near the point where the 

sewage enters the lake. 

The drainage area and the soil types found in the watershed 

of Tuscarora Lake are shown in Figure 4. Most of these soils are 

not well suited for use as leach fields as they naturally occur 

and require extensive excavation and preparation prior to use as 

leaching facilities. Two primary factors cause these soils to have 

limited capabilities as leaching facilities: 1) slow percolation 

(rate at which water will enter the soil) and 2) slope. These two 

factors can typically lead to two mechanisms of failure of the 

leaching facility. The slow percolation rate will cause the soil 

to become wet very easily and therefore load (accept septic tank 

effluent) very slowly. Once wetted, the soil's ability to pass 

oxygen to lower depths is decreased. The absence of oxygen (as a 

result of consumption by bacteria) causes a reduction in the 

neutralization of nutrients normally accomplished by binding 

chemically to the soil's minerals or utilization by aerobic 

(oxygen using) bacteria. 

The slope of the land makes the layout of a leach field 

difficult since leach pipes need to be nearly level. If leach 

------_._-------------------,,- .. --
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pipes are not level, the effluent from the septic tank will flow 

to the lowest point and create a pool. This pool of water will 

then be rapidly depleted of oxygen by the bacteria present causing 

the same problem in treatment mechanisms described above. 

A common problem among older installations is the size of the 

septic tank which could be as small as 55 gallons. An undersized 

tank will rapidly fill up with solids to a point where there will 

be insufficient time provided for adequate separation of the 

settleable matter from the liquid. If this situation continues, 

solid material may enter the leaching device and plug it which 

will render it inoperable. The only inexpensive method of 

preventing this problem is to pump out the septic tank on a 

regular basis. An undersized tank may need to be pumped out twice 

a season where as a properly sized system should be pumped out 

once every two years. 

Eroding soils carry considerable amounts of nutrients into 

the lake. Soils generally contain much greater amounts of 

nitrogen and phosphorus compounds than lake water. If soils are 

stabilized by good vegetation cover, only small amounts of 

nutrients are washed into the lake. If large areas of timber are 

logged or if roads and developments are improperly designed, large 

scale erosion of soils frequently results. Soil erosion may be 

controlled in several ways by: 1) maintaining or planting 

effective ground cover vegetation (e.g. Crown Vetch) in erosion 

prone areas, 2) restricting the amount of acreage that may be 

logged at anyone time and the time of year when logging 

operations occur, 3) providing guidelines on road construction 

within the basin and methods that contractors use to develop 

...•.... _ .•..•. _----_._--_._--------- --------_. __ ._-----_ ........ . 
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property, and 4) maintenance of a vegetated area along the 

shoreline. Considerable amounts of soils are deposited in the 

lake by streams. An example of this process is the material 

deposited in the northeast bay by the stream that enters there. 

Some of the soils may be kept out of the lake by minimum 

adjustments to the stream bed to reduce the water velocity in the 

stream prior to entry into the lake. Reduced water velocity in the 

stream will cause the bulk of the suspended soils to be deposited 

in the low velocity area and with occasional clean out, this area 

can be maintained fairly easily. Your local Soil Conservation 

Service representative can provide valuable assistance in 

determining the extent of erosion problems and suggesting methods 

for soil conservation. This function is already provided by the 

pond on the Erieville side of the culvert forming the southern 

inlet of the lake. 

The runoff of fertilizers applied to lawns and gardens can 

frequently add nitrogen and phosphorus to a lake. There are a 

number of "common sense" methods for reducing the inputs from 

these sources. Don't fertilize early in the spring or at other 

times when soils are saturated from a recent rainstorm. Try to 

apply small amounts of fertilizer more frequently (i.e. twice per 

year add one-half the amount usually applied once per year). 

Don't locate vegetable gardens or other gardens that you plan to 

fertilize heavily close to the lake. Don't fertilize immediately 

before a rainstorm is forecast. 
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An informed community is also an important asset. The FWI 

currently provides a lecture series at our Bolton Landing 

facility, one evening each week during the summer months, covering 

environmental and other topics of general interest. Your 

association could sponsor a similar program at little cost. 

Enclosed is a list of last summers lecturers to give you an idea 

of the agencies willing to provide lecturers (Appendix C). In 

addition, certain universities, state and local agencies offer 

summer programs and courses for children and adults at nominal 

costs. The brochure of summer courses provided by the Fresh Water 

Institute is also enclosed and there are other similar course 

offered by Syracuse area colleges especially SUNY Environmental 

Science and Forestry and they may even be willing to conduct one 

or two day field activities at Tuscarora Lake. 

Whenever possible, the cooperation of the representatives of 

the agency (DOT) that controls the dam should be developed. 

Although it is their primary concern to operate the dam in 

accordance with the needs of the Barge Canal, they have indicated 

a willingness to consider the requirements for the recreational 

use of the lake itself during the few contacts made with them. For 

your information these contacts are: 

Frank W. Jennings and James Kauffman (315) 793-2443 
Regional Waterways Maintenance Engineer 

NYS DOT Region 2 Office 
Utica State Office Building 

207 Genesee St. 
Utica, NY 13501 

-------------------------------------- ---
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The possibility of starting the fall draw-down two or three 

weeks earlier than usual (while the lake is still atratified) was 

discussed with these officials. By making this slight change, a 

lot of the nutrients dissolved in the hypolimnion will be 

discharged from the lake basin before they are distributed 

throughout the lake or reprecipitated back into the sediments when 

the lake "turns over" in the fall. Depending on the existing 

conditions each particular year, these officials believed that it 

might be possible to reschedule the draw-down. As stated before, 

this may prove to be a very powerful lake management tool. 

The person who actually operates the dam should also be 

included in this exchange of information. It should be possible 

for lake residents to be accurately informed of changes in 

operation that will affect the lake water level. Also, valuable 

information about lake water quality can be gained from 

observations made by this operator, if this information could be 

consistently recorded and made available to lake association 

members. 

--------
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Chloride 

Nitrate 

Ammonia 

Total 
Phosphorus 

Calcium 

Appendix A. Analytical Methods and Equipment. 

Expsnded Scale pH/millivolt meter 

Gran Plot Titration 

Wheatstone Bridge type meter 

Automated Ferricyanide 
(EPA Method 325.2) 

Automated Cadmium Reduction 
(EPA Method 353.2) 

Automated Phenate 
(EPA Method 350.1) 

Single Reagent Ascorbic Acid 
(EPA Method 365.2) 

Direct Aspiration 
(EPA Method 215.1) 

Orion, Model 811 

Orion, Model 811 

YSI, Model 31 

Technicon 
Autoanalyzer II 

Technicon 
Autoanalyzer II 

Technicon 
Autoanalyzer II 

Bausch and Lomb 
Spec 710 

Perkin Elmer 
Model 403 

EPA Methods = USEPA, 1979, Methods for Chemical Analysis of Water 
and Wastes, EPA-600/4-79-020, Cincinnati, OH. 

Standard Methods = APHA-AWWA-WPCF, 1980, Standard Methods for the 
Examination of Water and Wastewater, 15th ed. American Public 
Health Association, Washington, D.C. 1134 pp. 
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FORM NO. _________ _ 

SANITARY SURVEY 

1. §!!~_~~§~~!f!!Q~ 

A. NAME OF OCCUPANT 

C. NAME OF OWNER ___________________________________________ _ 

D. PROPERTY LOCATION _______________________________________ _ 

E. TAX MAP NUMBER __________________________________________ _ 

A. 
B. 
C. 
D. 
E. 

PRIVATE RESIDENCE 
APARTMENT BUILDING 
HOTEL OR MOTEL 
RESTAURANT 
OTHER 

NUMBER OF UNITS ___________ _ 

DESCRIPTION _______________ _ 

F. YEAR BUILDING CONSTRUCTED _______________________________ _ 

G. LENGTH OF OCCUPANCY: 

H. 
1. 

SEASONAL 
YEAR ROUND 
VACANT 

FROM TO 

AVERAGE NUMBER OF OCCUPANTS OR PATRONS ________ _ 
COLOR AND CONSTRUCTION TYPE ____________________________ _ 

--------------------------------------------------------

J. APPROXIMATE SIZE (FT2) OF LAWN AND GARDEN ________________ _ 
K. USE LAWN OR GARDEN FERTILIZER 

YES_____ ANNUAL AMT (IF KNOWN) _____ LBS . 

. ~-.-------- ._-------------------------



3 . !!~I!HL~!!~~1Y 

A. TYPE PUBLIC MAINS 
PRIVATE WELL 

B. CHLORINATED YES 

C. WATER USAGE 

NO 

SHOWERS 
BATH TUBS 
DISHWASHERS 
GARBAGE DISPOSAL 
SINKS 
TOILETS 
WASHING MACHINE 

4. !!~~I~!!~I~~_~!~~Q~~1_E~Q!1!I!~~ 

A. TYPE OF SYSTEM 

APPROXIMATE DEPTH (FEET) -----

CESSPOOL SEPTIC TANK-SEEPAGE PIT __ 
SEPTIC TANK-TILE FIELD HOLDING TANK __ 
OTHER DESCRIPTION _______________________________ _ 

B. TANK CONSTRUCTION 

SIZE (galloos) ______________________ _ 
AGE (years) ________________________ _ 
TYPE OF CONSTRUCTION: 

CONCRETE 
METAL 
OTHER___ DESCRIPTION _______________________ _ 

HOW MANY YEARS SINCE PUMPED? ___________________ _ 

APPROXIMATE DISTANCE FROM LAKE (feet) __________ _ 

C. TILE FIELD 

APPROXIMATE LENGTH (feet) ____________ _ 
AGE (years) 
APPROXIMATE DISTANCE FROM LAKE (feet) ________________ _ 

D. SEEPAGE PITS 

NUMBER OF PITS _______ _ AGE(years) __________ _ 
SIZE _______ _ APPROXIMATE DISTANCE FROM LAKE 

(feet) __________ _ 



E. SKETCH OF BUILDING AND SYSTEM 

A. WHAT PROBLEMS HAS YOUR SYSTEM CAUSED? 

ODORS 
SLOW DRAINING OF PLUMBING 
SURFACING OF SEWAGE _______ _ 
BACKUP OF SEWAGE INTO HOUSE 
NONE ____ _ 
OTHER DESCRIPTION __________________________________ _ 

B. HOW OFTEN DO PROBLEMS OCCUR? ____________________________ _ 

C. IF YOU LIVE ALONG THE LAKESHORE, DO YOU NOTICE ANY OF THE 
FOLLOWING, ~~~~£§~I TO YOUR PROPERTY? 

ALGAE OR SCUM ON ROCKS _______ _ 
AQUATIC VEGETATION ("WEEDS") _______ _ 

--------.. - ----



A. WHAT TYPE OF SOIL DO YOU HAVE: 

SANDY LOAM SILTY LOAM 
CLAY DON'T KNOW 

B. SOIL COLOR 

BLACK-DARK BROWN 
LIGHT BROWN 
GRAY 
REDDISH-BROWN 

C. HOW WELL DRAINED IS YOUR SOIL? 

WELL DRAINED ________ _ 
DRAINS SLOWLY _______ _ 
DON'T KNOW __________ _ 

D. ARE THERE ROCK OUTCROPS ON YOUR PROPERTY? 

YES 
NO 

E. WOULD YOU BE WILLING TO ALLOW AN ONSITE TEST OF YOUR 
WASTEWATER DISPOSAL SYSTEM: YES NO 

DATE _____________ _ 



APPENDIX C 



Fresh Water Institute 
Summer Lecture Series 
concerning Lake George & the Adirondacks 

Rensselaer's Fresh Water Institute, newly relocated on route 9N In Bolton Landing, is pleased to host 
a weekly series of presentations to the general public by distinguished professional specialists. 

Monday July 2 

Monday July 9 

Monday July 16 

Monday July 23 

Monday July 30 • 

Monday August 6 

Monday August 13 

Monday August 20 

Monday August 27 

Fort Ticonderoga-A Survey 
Jane Lape, Curator, Fort Ticonderoga Association, Ticonderoga 

FiSh and Wildlife Management In New York State 
Bruce Shupp, Chief of Bureau of Fisheries, Department of Environmental Conservation, Albany 

Seneca Ray Stoddard: One Man Conservation Effort 
Joseph Cutshall King: Director, Chapman Historical Museum, Glens Falls 

A Natural f1istpry of the Adirondacks: Changes in the Land and Wildlife over two Billion Years 
Mike Storey, Park Naturalist, Adirondack Park Agency, Raybrook 

Are Marshes Important for Lake Survival? 
Donald D. Adams, Professor of Earth and Environmental Science, Cenier for Earlh and 
Environmentat Science, Plattsburgh 

The Nature Conservancy In New York State 
Ann Wiffiams, Executive Director, Eastern NY Chapter, Albany 

Rare and Endangered Plants of New York State 
Richard S. Mitchell, State Botanist, New York State Biological Survey, Albany 

Lake Restoration Techniques 
Carol D. Collins, Senior Scientisl, New York State Biological Survey, Albany 

Lake George Archaeology: The Last 10,000 Years 
Dean Snow, Professor of Anthropology, SUNY, Albany 

Programs begin at 7:30 PM. The public is cordially invited free of charge. Programs are nature-oriented slide talks 
lasting approximately 1 hour. 

Funding for this series has been provided by generous gifts from the UPS Foundation, The Knapp Fund and 
Mrs. Edmund Froelich. 


