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1.0  Executive Summary 

This report presents the findings of the ongoing water quality monitoring of Oscaleta Lake, 
Rippowam Lake, and Waccabuc Lake and covers the 2004 and 2005 monitoring season. 
Sample collection, data analysis, and report writing were conducted by Michael R. Martin, 
CLM of Cedar Eden Environmental, LLC. Lake sample analyses were conducted by the F. 
X. Browne, Inc. water quality laboratory in Marshalls Creek, PA. 

A glossary of lake and watershed terms is provided in Appendix A. All water quality data 
are presented in Appendix B. Dissolved oxygen and temperature profiles are presented in 
Appendix C.  

1.1  Water Quality 

Lake Rippowam and Lake Oscaleta were mesotrophic in 2004 and 2005, while Lake 
Waccabuc was borderline eutrophic in 2004 and mesotrophic in 2005. In general, Lake 
Oscaleta had the best water quality overall, although the lake experiences a severe 
depletion of oxygen in the bottom waters, as does Lake Waccabuc. All three lakes had 
better water quality in 2005 relative to 2004 and 2003, although the trend is more likely due 
to natural variability and climate than to any improvements due to management activities. 
 
The Waccabuc aerators, which were run in 2004 and not in 2005, had no apparent effect 
on the oxygen profiles or water quality of Lake Waccabuc. Sediment oxygen demand was 
lower in Lake Waccabuc in 2005 than in 2004 and lowest in 2003, but Lake Oscaleta 
exhibited the same trend. 

1.2  Management Recommendations 

The following  is a list of management recommendations presented in this report, covered 
more completely in Section 4.0. 
 
Water quality monitoring of the lakes and streams should continue on an annual basis to 
track water quality and help determine if the observed water quality changes are part of a 
real trend. More volunteers need to be trained to measure stream flow and collect samples 
during storm events to capture that important component of the nutrient budget. 
 
Homeowners are urged to implement the stewardship practices detailed in the 
Management Plan. The Association should use that document often, reviewing the 
performance of the Town and residents and working to improve watershed management 
practices. The Association should develop an integrated plan for the control of Eurasian 
milfoil and other nuisance plants within the lakes. 
 
Alum dosing tests should be completed in 2006 so actual costs for alum treatment in Lake 
Oscaleta and Lake Waccabuc can be determined. Alum will prevent the release of 
phosphorus from the bottom waters in these lakes during summer low oxygen periods. 



Cedar Eden Environmental, LLC 
 
 

 2 

Aerators for Lake Waccabuc should to be redesigned and replaced or supplemented. The 
two aerators in place are too small (short height = contact time) to function effectively. 
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2.0  Introduction 

This report presents the findings of the ongoing water quality monitoring of Oscaleta Lake, 
Rippowam Lake, and Waccabuc Lake and covers the 2004 and 2005 monitoring season. 
For the purposes of this report, the lakes will collectively be referred to as the “Three 
Lakes” and are individually referred to in order of upstream to downstream (Rippowam – 
Oscaleta – Waccabuc). This report address the lakes collectively to avoid redundancy and 
because the lakes are interrelated due to their shared watershed. 

2.1  Project Objectives 

The Three Lakes Diagnostic-Feasibility Study was conducted in 2003, following an initial 
assessment of the lakes conducted by Cedar Eden Environmental, LLC in September 
2002. A long term management plan was developed as part of the Diagnostic-Feasibility 
Study. Annual monitoring of the three lakes began in 2004 to develop a record of baseline 
water quality conditions, to track water quality trends through time, and to evaluate the 
effectiveness of any restoration activities that are implemented. 
 

2.2  Climatic Conditions 

Precipitation plays a large part in determining seasonal water quality in lakes. Heavy rains 
in the spring will often “load up” a lake with nutrients so that summer conditions are worse 
than normal. Water quality conditions are also exacerbated during warm dry summers. 
Climatic conditions for the Three Lakes watershed were determined using information from 
the National Climatic Data Center station at Danbury CT. The Danbury station, ID No 1762, 
located at 41°24’ N, 73°25 W, is the nearest NCDC station to the watershed and has been 
in operation from 1948 to present. 
 
Figure 1 presents the long-term precipitation record at Danbury CT, together with the long-
term average yearly precipitation of 49.4 inches. Rainfall in 2004 was slightly higher than 
average, with a total precipitation of 52.0 inches. Rainfall in 2005 was considerably higher 
than average at 57.4 inches of precipitation for the year, primarily due to a large rainfall 
event in October 2005. Spring conditions were similar in both years, with 9.6 inches of 
precipitation falling in March and  April of 2004 and 9.2 inches of precipitation falling 
during the same period in 2005. During the monitoring season, 2004 was actually much 
wetter than 2005, with 27.7 inches of precipitation in May through September 2004 versus 
13.9 inches of precipitation in May through September 2005. 
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Figure 1  Annual and long-term average precipitation at Danbury CT (thin line is Loess curve fit) 

 
Average monthly mean temperatures for 2004 and 2005 and maximum monthly mean 
temperatures for 2004 and 2005 are presented in Figure 2 and Figure 3, respectively. 
Average monthly mean temperatures were higher in 2005 for the months of June through 
September. Maximum monthly mean temperatures were higher in 2005 for the months of 
June through November. Therefore, it can be concluded that temperatures were higher 
during the 2005 monitoring season than during the 2004 monitoring season. 
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Figure 2  Average monthly mean temperatures at Danbury CT for 2004 and 2005 

 

Jan Feb Mar Apr
May Jun Jul

Aug Sep Oct
Nov Dec

M
ax

im
um

 M
on

th
ly

M
ea

n 
Te

m
pe

ra
tu

re
 (°

F)

30

40

50

60

70

80

90

2004
2005

 
Figure 3  Maximum monthly mean temperatures at Danbury CT for 2004 and 2005 
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3.0  Water Quality 

3.1  Methodology 

Water Chemistry 

The Three Lakes were sampled five times in 2004 and 2005 during the period from June to 
October at stations established near the deepest portion of each lake. On each sampling 
date, samples were collected within the epilimnion (1½ meters below the surface) and 
hypolimnion (approximately 1½ meters above the bottom) at each station. These samples 
were analyzed for total phosphorus, nitrate/nitrite nitrogen, pH, alkalinity, and specific 
conductivity. Additional composite samples of the upper two meters of the water column 
were collected for chlorophyll a determinations. Temperature and dissolved oxygen 
profiles and Secchi disk transparencies were measured in the field at each station using 
an air calibrated YSI Model 85 or 95 digital dissolved oxygen meter and a standard 
limnological Secchi disk. In 2005, specific conductance was measured in the field using a 
YSI Model 85 meter. 

Stream monitoring stations were established on the Rippowam inlet (Rippowam Road), 
above the golf course driving range (East Ridge Road), below the golf course (Post 
Office), and at Tarry-A-Bit Road (Tarry-A-Bit). Stream stations were sampled on each 
sample date if flowing water was present. Stream flow measurements were taken with a 
Marsh-McBirney electromagnetic flow meter and a sample was collected for total 
phosphorus analysis. 

Once collected, samples were placed in a cooler with ice packs. Once sample collection 
was completed, the samples were processed (chlorophyll a samples were filtered, nutrient 
samples were preserved with concentrated sulfuric acid) and shipped via overnight carrier 
to the water quality laboratory for analysis or frozen for later shipment to the laboratory. All 
analyses were completed using Standard Methods for the Examination of Water and 
Wastewater 19th Edition. All water quality data are provided in Appendix B. 

Oxygen Depletion Rates 

A study to determine the oxygen depletion rates in the bottom waters of Oscaleta Lake 
and Waccabuc Lake was conducted by Three Lakes Council volunteers. Dissolved oxygen 
and temperature profiles were measured at the lake stations on a weekly basis from early 
spring after ice out until stratification (about Mid-April) was well developed (late June). The 
purpose of this study is to determine how quickly oxygen is depleted within the bottom 
waters of each lake as the lake becomes stratified. This information is used to determine 
sediment oxygen demand, which in turn is used in decisions related to the restoration of 
oxygen in bottom waters. This was a follow-up study to the one conducted during the 
Diagnostic-Feasibility study. 
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3.2  Lake Ecology Primer 

The ecological condition of any lake is the summation of the physical, chemical, and 
biological processes that occur within it. Temperature and dissolved oxygen 
measurements are usually reliable means of evaluating the ecological condition of a lake. 
Life processes in the upper, well-lit waters result in the uptake of nutrients by algae and in 
the resultant production of oxygen and organic material. At the lake bottom, the absence 
of light results in an environment which is colder than the surface and often reduced or 
devoid of dissolved oxygen. Photosynthetic production by green plants is the predominant 
life process at the surface while bacterial decomposition of organic matter is the 
predominant process at the bottom. The supply of dissolved oxygen at the bottom may be 
depleted by bacterial decomposition and by various chemical processes associated with 
nutrient cycling.  

Dissolved oxygen is necessary to support 
most forms of aquatic life. A minimum 
dissolved oxygen concentration of 5.0 
milligrams per liter is required to support most 
fish. Warm water fish, such as bass and perch, 
often survive at lower oxygen levels. Oxygen 
levels in a lake are directly related to the 
physical, chemical and biological activities 
occurring in the lake water. Dissolved oxygen 
measurement is therefore an excellent 
indicator of the overall water quality of a lake. 
Additional information about a lake is gained 
by monitoring for nutrient levels, transparency, 
and the amount and types of algae present. 

Although a lake may appear to be in 
equilibrium, two types of natural long-term 
successional changes occur: (1) the lake 
gradually fills in with sediment from the erosion of streams and surrounding land areas; 
and (2) eroded sediments deposited into the lake are usually rich in nutrients which 
stimulate increased plant growth. The process is further accelerated by the increase of 
organic nutrients derived from dead plants and animals as the number of organisms 
increase within the lake. This process of succession, called eutrophication in lakes, causes 
the lake to fill in and become shallower. As it continues, the types of animals and plants 
within the lake's ecosystem also begin to change. Game fish such as bass, pike, and pan 
fish may be replaced by rough species such as carp, suckers, and bullheads. Rough fish 
are better adapted to live in a lake which is relatively old on the time scale of succession. 
As the process of filling in continues, eventually the lake or pond becomes a herbaceous 
and shrub/scrub wetland. If conditions are right, a forested wetland takes over. Depending 
on environmental conditions, the process of natural eutrophication may take hundreds or 
even thousands of years. The actions of people, however, can considerably accelerate this 
aging process. 
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Lake water quality is a direct reflection of the water quality of the watershed. The term 
“watershed” is defined as all lands that eventually drain or flow into a lake (...“all waters 
that are shed to a lake”). Potential sources of water to lakes are streams (tributaries), 
surface runoff (overland flow from lakeside properties), drainage systems (stormwater 
drains piped into the lake), groundwater (interflow), and precipitation. The water quality of 
these water sources are greatly influenced by watershed characteristics including soils, 
geology, vegetation, topography, climate, and land use. In developed watersheds, water 
quality are greatly influenced by human actions, including wastewater disposal, 
construction activities, and the use of fertilizers. Typical land uses encountered in a 
watershed are wetlands, forests, agriculture, residential, commercial, and industrial. With 
regards to water quantity, larger watersheds contribute larger volumes of water to lakes 
and vice versa. 

The water quality of the Three Lakes is the result of chemical, physical, and biological 
interactions of the aquatic system within each lake and within the surrounding watershed. 
Nutrients such as nitrogen and phosphorus, as well as suspended solids, are present in 
the stormwater runoff from the forested and developed land throughout the entire 
watershed. Eventually, the sediment and nutrient-laden stormwater enters the tributaries 
and is ultimately deposited in the lakes. Nutrients and sediments are also present in 
overland flow, which is deposited directly from the lands adjacent to the lake. 

3.3  Lake Water Quality Results 

Units of measure 

Water quality results are often expressed as concentrations in milligrams per liter (mg/L) or 
its equivalent of parts per million (ppm) and micrograms per liter (μg/L) or its equivalent of 
parts per billion (ppb). The various units of measure are related as follows: 

 
1 mg/L = 1 ppm; 1 μg/L = 1 ppb, 1 ppm = 1,000 ppb 

for example: 0.020 mg/L (ppm) = 20 μg/L (ppb) 

Summary of Results 

Results of the water quality monitoring of the Three Lakes for 2004 and 2005 are 
summarized in Table 3.1. For comparison, the 2003 results are also presented in Table 3.1 
for comparison. The individual parameters are discussed in the sections that follow. All 
water quality data are presented in Appendix B. 
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Table 3.1 

Summary of Water Quality Results for the Three Lakes in 2003, 2004, and 2005 
 Rippowam – Epilimnion 

Parameters 2003 2004 2005 
Transparency (m) 2.81 (9.2 ft) 2.11 (6.9 ft) 2.59 (8.5 ft) 
Total Phosphorus (mg/L) 0.026 0.025 0.019 
Chlorophyll a (ug/m3) 8.5 10.1 8.8 
Conductivity (uMhos/cm) 203.0 ---- 226.7 
    
 Rippowam – Hypolimnion 

Parameters 2003 2004 2005 
Total Phosphorus (mg/L) 0.072 0.056 0.036 
    
 Oscaleta – Epilimnion 

Parameters 2003 2004 2005 
Transparency (m) 3.36 (11.0 ft) 3.33 (10.9 ft) 4.10 (13.5 ft) 
Total Phosphorus (mg/L) 0.026 0.020 0.016 
Chlorophyll a (ug/m3) 5.7 6.1 3.4 
Conductivity (uMhos/cm) 159.2 ---- 166.5 
    
 Oscaleta – Hypolimnion 

Parameters 2003 2004 2005 
Total Phosphorus (mg/L) 0.082 0.127 0.066 
    
 Waccabuc – Epilimnion 

Parameters 2003 2004 2005 
Transparency (m) 2.42 (7.9 ft) 2.41 (7.9 ft) 2.98 (9.8 ft) 
Total Phosphorus (mg/L) 0.040 0.031 0.022 
Chlorophyll a (ug/m3) 13.3 10.5 7.5 
Conductivity (uMhos/cm) 191.8 ---- 201.3 
    
 Waccabuc – Hypolimnion 

Parameters 2003 2004 2005 
Total Phosphorus (mg/L) 0.129 0.214 0.212 
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Dissolved Oxygen and Temperature 

Vertical mixing within the water column of a lake is a function of the water's temperature 
dependent density gradient. Cold water is denser than warm water. In the spring and fall 
lakes generally become isothermal (entirely the same temperature) and lake water 
circulates freely from top to bottom. As the surface water heats up in late spring/early 
summer, this water becomes less dense. When a lake is deep enough, and/or sheltered 
from the wind, the water at the bottom of the lake remains cold throughout the summer 
and does not mix with the warm, low density surface water. The lake is then essentially 
divided into three different compartments. The cold bottom waters make up the 
hypolimnion, and the warm surface water is called the epilimnion. The transition zone 
where temperatures change rapidly with depth is termed the metalimnion. The thermocline 
lies within the metalimnion and is the horizontal plane where the maximum change in 
temperature with depth occurs.  

The amount of oxygen dissolved in a lake plays an important part in its ecosystem. EPA 
guidelines for dissolved oxygen concentrations for adult life stages of fish are 5.0 mg/L for 
warmwater species and 6.5 mg/L for coldwater species (US EPA 1986). EPA also 
established minimum dissolved oxygen concentrations at different levels of fish 
impairment. The levels of production impairment for adult salmonids (cold-water fish) are: 
none at 8 mg/L, slight at 6 mg/L, moderate at 5 mg/L, severe at 4 mg/L, and acute 
mortality at 3 mg/L.  

Lakes receive most of their oxygen from the atmosphere through gas exchange at the 
water's surface. In deeper lakes that stratify, the colder bottom water (hypolimnion) is 
isolated from the oxygen entering the upper water (epilimnion). If the lake sediments are 
rich in organic matter, bacterial decomposition uses up the oxygen in the bottom waters 
and the hypolimnion becomes hypoxic (less than 2.0 mg/L of oxygen) or anoxic (without 
oxygen). If this occurs, cold water fish habitat is lost, and phosphorus within the sediments 
may be released into the overlying water. 

Profile Data 

Dissolved oxygen and temperature data are presented in Appendix B, while isopleths are 
presented in Appendix C. Isopleths plot data gathered from individual profiles over time, 
producing a time series contour plot that shows changing levels of dissolved oxygen and 
temperature over depth and time.  

Lake Rippowam 

Lake Rippowam stratified thermally by mid-June in 2004 and 20051. The upper waters of 
Lake Rippowam reached maximum temperature in late July in both years, although the 
maximum water temperatures were 2° C higher in 2005 at 28.8° C in August 2005 
compared to 27° C in July 2004. A well-defined hypolimnion does not develop in Lake 
                                               
1 Note that spring DO/Temp data were not collected in Rippowam Lake 
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Rippowam due to its shallowness, although a temperature gradient existed during the 
summer from the epilimnion to the lake bottom. The warmer surface temperatures in 2005 
resulted in warmer bottom temperatures in the lake. 
 
Despite the lack of a well-defined hypolimnion, dissolved oxygen depletion did occur in 
the bottom of Lake Rippowam in 2004 and 2005, beginning in at least early June. The lake 
bottom water had dissolved oxygen concentrations of less than 2 mg/L until mid- to late-
September. Bottom dissolved oxygen levels were below 1 mg/L from late-June through 
mid- to late-September in the bottom 1.0 to 1.5 meters (3.3 – 4.9 feet) of the lake. 

Lake Oscaleta 

Lake Oscaleta began to stratify in early May, with a well-defined epilimnion and 
hypolimnion forming by late May in both 2004 and 2005. Peak stratification occurred from 
early- to mid-June through August, with peak surface temperatures of 26.1° C in July 2004 
and 29.0° C in August 2005. Dissolved oxygen in the bottom waters began to decline in 
April, with bottom dissolved oxygen concentrations dropping below 1 mg/L by late April to 
early May. Dissolved oxygen concentrations in Oscaleta Lake remained below 1 mg/l in 
the bottom 3.5 meters of water in 2004 from May to mid-October. Dissolved oxygen 
concentrations in Oscaleta Lake remained below 1 mg/l in the bottom 3.5 – 4.5 meters of 
water in 2005 from mid-April to at least early October (end of monitoring). It appears that 
the warmer temperatures in 2005 resulted in a stronger thermal stratification, further 
isolating the bottom waters from oxygen-rich upper waters. As a result, a greater volume of 
Oscaleta Lake was essentially without oxygen for a longer period in 2005. 

Lake Waccabuc 

Lake Waccabuc developed a well defined epilimnion and hypolimnion by  mid- to late-May 
in 2004 and 2005. Peak stratification occurred from the beginning of June to mid-
September. Thermal stratification was well defined throughout the summer period, 
although there was evidence of the mixing of warmer waters into the hypolimnion in 2004. 
Peak surface temperatures were 26° C in July 2004 and 28.6° C in August 2005. Dissolved 
oxygen in the bottom waters was essentially 0 mg/L at the sediment interface from early 
May through at least October in both 2004 and 2005. Dissolved oxygen concentrations 
were less than 1 mg/L for the deepest 8 meters of the lake in August 2004 and 2005. 

Oxygen Depletion Rates 

The oxygen depletion rate is a measure of the sediment oxygen demand determined by 
calculating the rate at which oxygen is removed from a lake’s hypolimnion as thermal 
stratification develops in the spring. The rate is calculated as a mass of oxygen removed 
by bacterial and chemical oxygen demand in the lower waters of the lake by taking 
frequent dissolved oxygen profile measurements during the spring and early summer, 
while stratification is becoming established, and multiplying the dissolved oxygen 
concentrations in the bottom water by the bottom water volume. Higher rates indicate that 
a lake will lose its oxygen quicker and to a greater degree. Higher rates also indicate that 
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attempts to restore bottom water oxygen through aeration would require greater amounts 
of oxygen be pumped into the lake. 
 
The oxygen depletion rates for Lake Oscaleta and Lake Waccabuc are shown in Table 3.2. 
For comparison, the minimum, maximum, mean and median rates are shown for each 
lake, as are the data for 2003. For the purposes of lake management, the maximum rate is 
the most significant value, since this number is used to size aeration technologies. In both 
lakes, the maximum, mean and median rates declined between 2003 through  2005. This 
decline is attributable to natural conditions and year-to-year variability rather than to any 
human intervention (such as aeration) since the decline occurred in both Lake Oscaleta as 
well as in Lake Waccabuc. It is interesting to note that while the calculated depletion rates 
were lower in 2005, actual oxygen conditions in the bottom waters was worse in terms of 
the length of time the deepest waters were without oxygen.  
 

Table 3.2 
Oxygen Depletion Rates for Lake Oscaleta and Lake Waccabuc 

2003 Oxygen Depletion Rates 
02 Depletion (kg/day) Lake Oscaleta Lake Waccabuc 

Minimum Rate 8.6 109.1 
Maximum Rate 123.0 456.1 
Mean Rate 63.1 256.4 
Median Rate 66.0 239.0 

2004 Oxygen Depletion Rates 
02 Depletion (kg/day) Lake Oscaleta Lake Waccabuc 

Minimum Rate -1.9 (1.0)2 -37.7 (32.1) 3 
Maximum Rate 69.8 386.5 
Mean Rate 34.4 156.3 
Median Rate 35.4 144.8 

2005 Oxygen Depletion Rates 
02 Depletion (kg/day) Lake Oscaleta Lake Waccabuc 

Minimum Rate 5.8 -37.7 (53.4) 4 
Maximum Rate 45.2 269.0 
Mean Rate 28.1 108.2 
Median Rate 28.6 62.5 

 

Conductivity 

Conductivity (or specific conductance) is a measure of the ability of water to conduct 
electric current, and is related to the amount of dissolved ions within the water. Higher 
conductivity values (greater than 100 μmhos/cm) are indicative of pollution by road salt or 

                                               
2 Minimum positive rate shown in parentheses 
3 Minimum positive rate shown in parentheses 
4 Minimum positive rate shown in parentheses 
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septic systems and more eutrophic conditions in a lake. Conductivities may be naturally 
high (50 to 100 μmhos/cm) in stained water that drains from swamps and marshes. Clean, 
clear-water lakes in the Adirondack region typically have conductivities of around 20 to 30 
micro-mhos per centimeter (μmhos/cm).  
 
Conductivity was not measured in 2004 but was added to the monitoring program with the 
acquisition of a YSI Model 85 Oxygen/Temperature/Conductivity meter in 2005. 
Conductivity measured in the field in 2005 was similar to that found in 2003 when samples 
were collected for laboratory analysis of conductivity (see Table 3.1). Conductivity is high 
in the Three Lakes, most likely due to the cumulative impact of watershed development 
and current nonpoint sources of pollution. 

Phosphorus 

Phosphorus is the nutrient that most often controls algal productivity (growth) in lakes. 
Total phosphorus is a measure of all forms of phosphorus, both organic and inorganic. 
Total phosphorus concentrations are directly related to the trophic condition of a lake. 
Epilimnetic (surface) total phosphorus concentrations less than 0.010 mg/L are associated 
with oligotrophic conditions and concentrations greater than 0.025 mg/L are associated 
with eutrophic conditions (DEC & FOLA 1990).  
 
Total phosphorus concentrations within the epilimnia of the Three Lakes in 2004 and 2005 
is presented in Figure 4 and Figure 5, respectively.  Lake Waccabuc had the highest 
epilimnetic total phosphorus values throughout much of the study period in both years, 
only succeeded by Rippowam Lake at the end of the season, when Rippowam Lake is 
mixing while Oscaleta and Waccabuc are still stratified. Epilimnetic total phosphorus 
concentrations increased slightly as the season progressed in both years in Lake Oscaleta 
and Lake Rippowam. Epilimnetic phosphorus concentrations were relatively stable 
throughout the season in Lake Waccabuc. 
 
Total phosphorus within the hypolimnia of the Three Lakes in 2004 and 2005 is presented 
in Figure 6 and Figure 7, respectively. All three lakes started the year with approximately 
the same phosphorus concentration within the hypolimnion. The release of phosphorus 
from lake bottom sediments resulted in an increase (accumulation) of phosphorus within 
the hypolimnia of Lake Oscaleta and Lake Waccabuc. In Lake Waccabuc, the phosphorus 
concentration in the hypolimnion increased 356% (3.6 times higher) in 2004 and 280% (2.8 
times higher) in 2005 between the start of the season and the end of the season. In Lake 
Oscaleta, the increase in hypolimnetic phosphorus from the start of the season and the 
end of the season was 316%  (3.2 times higher) in 2004 and 385%  (3.8 times higher) in 
2005. 
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Figure 4  Total phosphorus in the epilimnia of the Three Lakes in 2004 
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Figure 5  Total phosphorus in the epilimnia of the Three Lakes in 2005 
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Figure 6  Total phosphorus in the hypolimnia of the Three Lakes in 2004 
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Figure 7  Total phosphorus in the hypolimnia of the Three Lakes in 2005 
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Chlorophyll a 

Chlorophyll a is a green pigment used by plants in photosynthesis. The measurement of 
chlorophyll a provides an indication of the amount of phytoplankton growing in a lake and 
therefore can be used to classify lake trophic state. Chlorophyll a concentrations less than 
2 micrograms per liter (μg/L) are associated with oligotrophic conditions, while 
concentrations greater than 8 μg/L are associated with eutrophic conditions (DEC & FOLA 
1990). Chlorophyll a concentrations for the Three Lakes in 2004 and 2005 is presented in 
Figure 8 and Figure 9, respectively. In general, Lake Oscaleta had the lowest chlorophyll a 
levels, while chlorophyll a was higher in Lake Rippowam and Lake Waccabuc. In 2004, the 
chlorophyll a trend throughout the season was similar in all three lakes, with increasing 
concentrations from mid-July to the end of the monitoring period. In 2005, the trend was 
more variable, with chlorophyll a in Lake Waccabuc starting high and ending lower while 
Lake Rippowam was the opposite. 
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Figure 8  Chlorophyll a in the Three Lakes in 2004 
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Figure 9  Chlorophyll a in the Three Lakes in 2005 

Transparency 

Transparency is a measure of water clarity in lakes and ponds. It is determined by lowering 
a 20 cm black and white disk (Secchi disk) into a lake to the depth where it is no longer 
visible from the surface. Since algae are the main determinant of water clarity in non-
stained lakes that lack excessive amounts of inorganic turbidity (suspended silt), 
transparency is used as an indicator of lake trophic state. Transparencies greater than 4.6 
meters are associated with oligotrophic conditions, while transparencies less than 2 
meters are associated with eutrophic conditions (DEC & FOLA 1990).  

Transparency for the Three Lakes in 2004 and 2005 is presented in Figure 10 and Figure 
11, respectively. Lake Oscaleta had the highest transparencies while transparency was 
lower and more variable in Lake Rippowam and Lake Waccabuc. In 2005, transparency 
tended to decline throughout the monitoring season in Lake Rippowam and Waccabuc. In 
2004, transparency actually increased in Lake Waccabuc throughout the summer, most 
likely due to a change in the type of phytoplankton present. 
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Figure 10 Transparency in the Three Lakes in 2004 
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Figure 11 Transparency in the Three Lakes in 2005 
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Trophic State 

Trophic state is a term used in limnology to describe the amount of algae and 
macrophytes (aquatic plants) found in a lake. Oligotrophic lakes have few algae and 
macrophytes and appear clean and clear, while eutrophic lakes show an overabundance 
of growth and often have a pronounced green color due to algae. Eutrophication is a 
natural process whereby lakes increase in trophic state over long periods of time. 
However, the process of eutrophication can be greatly accelerated by human activities 
(such as watershed development and sewage disposal) which introduce additional 
nutrients, organic matter and silt into the lake system. This cultural eutrophication can be 
reversed by controlling human inputs, but in many cases additional in-lake treatments are 
required in order to accelerate this rehabilitation process.  

The Carlson (1977) Trophic State Index (TSI) is an extremely valuable tool for the 
evaluation of lakes. This index can be calculated using summer averages for total 
phosphorus,  chlorophyll a, and/or transparency (Secchi depth) data. To calculate this 
index each seasonal average is logarithmically converted to a scale of relative trophic 
state ranging from 1 to 100. This index was constructed such that an increase in ten units 
represents a doubling in algal biomass. For example, a lake with a chlorophyll TSI of 40 
has twice as much algae as a lake with a TSI value of 30. Generally, TSI values less than 
38 are considered oligotrophic, while TSI values greater than 51 are considered eutrophic 
(DEC & FOLA 1990).  
 
The Carlson’s TSI values for the Three Lakes in 2004 and 2005 are presented in Figure 12 
and Figure 13, respectively. In 2004, Lake Waccabuc was at the eutrophic boundary while 
Lake Rippowam and Lake Oscaleta were in the mesotrophic range. In 2005, all three lakes 
were in the mesotrophic range based upon the Carlson TSI. 
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Figure 12 Carlson Trophic State Index for the Three Lakes in 2004 
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Figure 13 Carlson Trophic State Index for the Three Lakes in 2005 
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3.4  Stream Water Quality  

Four tributaries were monitored within the Three Lakes watershed: Rippowam inlet 
(Rippowam Road), above the golf course driving range (East Ridge Road), below the golf 
course (Post Office), and at Tarry-A-Bit Road (Tarry-A-Bit). The streams were sampled 
when water was present during routine sampling. In 2005, the streams were also sampled 
by local volunteers at other times throughout the year. Phosphorus results are summarized 
in Table 3.3 and presented in Appendix B. Tributary phosphorus for 2004 and 2005 is also 
presented in Figures 14 and 15, respectively. A measure of the amount of phosphorus 
contributed by each stream is TP flux, which is concentration times flow expressed as kg 
per unit of time. TP flux is also included in Table 3.3. Since the streams were sampled 
infrequently, the flux calculations shown are relative to one another within years but should 
not be used to compare one year to the next. TP flux is reported here without any time 
component since the numbers do not represent any consistent time period. 
 
The highest phosphorus concentrations were measured during times of high stream flow. 
In general, the highest total phosphorus concentrations were at East Ridge Road while the 
lowest total phosphorus were at Rippowam Road.  
 
The Box plots in Figure 16 and Figure 17 present the average and percentile distribution of 
total phosphorus measured in the streams in 2004 and 2005, respectively. Since stream 
sampling was episodic rather than routine, however, it is difficult to make much of the 
data. In 2004, when the streams were primarily sampled only during lake sampling, the 
overall phosphorus concentrations were similar except Tarry-A-Bit, which had significantly 
higher phosphorus. In 2005, with the addition of more samples collected at storm events 
and dry periods, the distribution of phosphorus changes to where all streams have a 
higher and similar distribution of phosphorus. 
 
With regard to phosphorus flux, it can be seen that streams with higher flow but lower 
phosphorus, such as Rippowam Road, contribute more phosphorus to the lakes over the 
course of the season or a year. 
 

Table 3.3 
Tributary Total Phosphorus Concentration (mg/L) and Flux (kg) 

Date Location TP min TP max TP mean TP flux 
2004 Rippowam Road (n = 6) 0.014 0.036 0.029 7.601 
2004 East Ridge Road (n = 6) 0.048 0.800 0.213 1.056 
2004 Post Office (n = 4) 0.039 0.187 0.112 2.178 
2004 Tarry-A-Bit (n = 6) 0.030 0.300 0.102 1.466 
2005 Rippowam Road (n = 14) 0.014 0.325 0.070 1.925 
2005 East Ridge Road (n = 14) 0.041 1.069 0.229 0.388 
2005 Post Office (n = 8) 0.035 0.200 0.105 0.000 
2005 Tarry-A-Bit (n = 14) 0.039 0.459 0.144 0.136 

  n = number of samples 
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Figure 14 Tributary total phosphorus for 2004 
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Figure 15 Tributary total phosphorus in 2005 
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Figure 16 Comparison of tributary phosphorus concentrations for 2004 
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Figure 17 Comparison of tributary phosphorus concentrations for 2005 
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4.0  Discussion & Recommendations 

4.1 Discussion of Water Quality 

Water quality in the Three Lakes in 2004 and 2005 was consistent with mesotrophic lakes 
impacted by historical and current nonpoint source pollution. The measures of 
phosphorus, chlorophyll a, and transparency were in the mesotrophic to eutrophic range 
in both years. General water quality in all three lakes was somewhat better in 2005 
compared to 2004, although the difference in any two years does not indicate a trend. 
Most likely, the lakes were better in 2005 due to climatic variables and natural cycles rather 
than any permanent positive trend. 
 
Tributary monitoring in 2004 and 2005 shows that extremely high concentrations of total 
phosphorus are present in the streams at times, particularly during high flow periods. If 
discrepancies between flow measurements made by Cedar Eden Environmental, LLC and 
those made by volunteers is resolved, then the 2005 data would provide a better look at 
what is happening in the streams. 
 
Daily precipitation and stream sample dates for 2005 are presented in Figure 18. Routine 
sampling (by CEE) is not designed to catch storm events, but does collect valuable 
information on stream baseflow and background phosphorus concentrations. The bulk of 
pollutants move within a watershed during storm events; therefore, collection of storm 
samples is important to understanding the pollutant loading from streams. Samples were 
collected during several storm events in 2005, although a number of storm events were 
not sampled. 
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Figure 18 Daily precipitation and stream sample dates for 2005 
 

4.2 Management Recommendations 

Water Quality Monitoring 

Water quality monitoring should continue  on an annual basis, with the three lakes being 
monitored monthly from May – October to capture the majority of the growing season. At 
present, no additional water quality parameters need be added to the program.  
 
Stream monitoring should continue both with the lake sampling events, and at other times 
of high and low flow within the watershed. The methodology of the volunteers should be 
examined to determine the source of discrepancies between flow measurements and flow 
calculations. In addition, the Association should endeavor to capture more of the storm 
events in 2006 through the use of volunteers by training several volunteers for this duty. 

Hypolimnetic Aeration/Nutrient Inactivation 

Hypolimnetic aeration restores oxygen to bottom waters and reduces the amount of 
phosphorus release from sediments. Nutrient inactivation is the use of aluminum salts to 
bind with sediment phosphorus, preventing its release into the lake. Alum does not restore 
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oxygen to the lake bottom. Alum dosing tests should be completed in 2006 so the actual 
costs for alum treatments in Lake Oscaleta and Lake Waccabuc can be determined. If the 
Association desires to also restore oxygen to the deeper waters of Lake Waccabuc, then 
the aerators should to be redesigned and replaced or supplemented. Since Lake 
Waccabuc is a warm water fishery, it might be an appropriate decision to not restore 
oxygen to the bottom waters while treating the lake with alum to reduce sediment 
phosphorus release. The two technologies can be complimentary, however. 

Land Stewardship 

Landowners are urged to implement the Homeowner Best Management Practices 
presented in the management plan, including: vegetated buffers along roadsides, 
streams, and lake fronts; use of non-phosphorus detergents and fertilizers; and managing 
pet waste through collection and composting. 
 
The Association and Town are encouraged to see that construction sites are properly 
stabilized and that natural vegetation is preserved as much as possible during 
construction. Erosion and sediment practices need to be implemented in all areas, but 
particularly on sites that are adjacent to the lakes or their tributaries. Erosion and 
sedimentation pollution control plans should be prepared and implemented for all 
construction activities in the Three Lakes watershed. Site development or any earthmoving 
activities that lack or have inadequate erosion and sedimentation pollution controls should 
be immediately reported to the Westchester County Soil & Water Conservation District and 
the Town Code Enforcement Officer so that timely correction may ensue. 
 
The south Waccabuc inlet between Tarry-A-Bit Road and the lake should be a priority area 
for evaluation and stabilization as recommended in the Management Plan. There appears 
to be a valuable riparian area in that area that could benefit by stream restoration work.  
 
The runoff and movement of heavy materials from Tarry-A-Bit Road into the riparian and 
stream area is a priority site for mitigation.  
 
The Association should work with the golf course to ensure that the best possible 
management practices are in place with regard to the use of fertilizers, herbicides, and 
pesticides.  

Invasive Species Control 

The Association should work on the removal of purple loosestrife (Lythrum salicaria) and 
phragmites (Phragmites australis) from around the lake and within the watershed. The 
Association should develop an integrated plan for the control of Eurasian milfoil and other 
nuisance plants within the lakes. The threats of irreparable ecosystem damage, non-target 
mortality, and illegal use of chemicals are present when individual shoreowners take action 
on their own or contract for individual service.  
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Public Education Program 

The Association should consider sponsoring homeowner seminars and other 
environmental education programs to cover such topics as proper use of lawn and garden 
fertilizer, composting, leaf management, the development of vegetative buffers, aquatic 
plant management, and the use of native vegetation in yards, gardens and lake/stream 
buffers.  
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Glossary of Lake & Watershed Terms 



Cedar Eden Environmental, LLC 

 

Glossary of Lake and Watershed Terms† 
 

                                                 
† adapted from: The Lake and Reservoir Restoration Guidance Manual (US EPA 1990) 

Acid neutralizing capacity (ANC): the 
equivalent capacity of a solution to neutralize 
strong acids. The components of ANC include 
weak bases (carbonate species, dissociated 
organic acids, alumino-hydroxides, borates, and 
silicates) and strong bases (primarily, OH-). In 
the National Surface Water Survey, as well as in 
most other recent studies of acid-base chemistry 
of surface waters, ANC was measured by the 
Gran titration procedure. 
 
Acidic deposition: transfer of acids and 
acidifying compounds from the atmosphere to 
terrestrial and aquatic environments via rain, 
snow, sleet, hail, cloud droplets, particles, and 
gas exchange. 
 
Adsorption: The adhesion of one substance to 
the surface of another: clays, for example, can 
adsorb phosphorus and organic molecules 
 
Aerobic: Describes life or processes that require 
the presence of molecular oxygen. 
 
Algae: Small aquatic plants that occur as single 
cells, colonies, or filaments. Planktonic algae 
float freely in the open water. Filamentous algae 
form long threads and are often seen as mats on 
the surface in shallow areas of the lake. 
 
Alkalinity: (see acid neutralizing capacity). 
 
Allochthonous: Materials (e.g., organic matter 
and sediment) that enter a lake from atmosphere 
or drainage basin (see autochthonous). 
 
Anaerobic: Describes processes that occur in 
the absence of molecular oxygen. 
 
Anoxia: A condition of no oxygen in the water. 
Often occurs near the bottom of fertile stratified 
lakes in the summer and under ice in late winter. 
 

Anoxic: "Without oxygen." (see anoxia). 
 
Autochthonous: Materials produced within a 
lake e.g., autochthonous organic matter from 
plankton versus allochthonous organic matter 
from terrestrial vegetation. 
 
Bathymetric map: A map showing the bottom 
contours and depth of a lake; can be used to 
calculate lake volume. 
 
Benthic: Macroscopic (seen without aid of a 
microscope) organisms living in and on the 
bottom sediments of lakes and streams. 
Originally, the term meant the lake bottom, but 
it is now applied almost uniformly to the 
animals associated with the substrate. Also 
referred to as benthos. 
 
Biochemical oxygen demand (BOD): The rate 
of oxygen consumption by organisms during the 
decomposition (respiration) of organic matter, 
expressed as grams oxygen per cubic meter of 
water per hour. 
 
Biomass: The weight of biological matter. 
Standing crop is the amount of biomass (e.g., 
fish or algae) in a body of water at a given time. 
Often measured in terms of grams per square 
meter of surface. 
 
Biota: All plant and animal species occurring in 
a specified area. 
 
Chemical oxygen demand (COD): Non-
biological uptake of molecular oxygen by 
organic and inorganic compounds in water. 
 
Chlorophyll: A green pigment in algae and 
other green plants that is essential for the 
conversion of sunlight, carbon dioxide and 
water to sugar (photosynthesis). Sugar is then 
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converted to starch, proteins, fats and other 
organic molecules. 
 
Chlorophyll a: A type of chlorophyll present in 
all types of algae, sometimes in direct 
proportion to the biomass of algae. 
 
Cluster development: Placement of housing 
and other buildings of a development in groups 
to provide larger areas of open space 
 
Consumers: Animals that cannot produce their 
own food through photosynthesis and must 
consume plants or animals for energy (see 
producers). 
 
Decomposition: The transformation of organic 
molecules (e.g., sugar) to inorganic molecules 
(e.g., carbon dioxide and water) through 
biological and non-biological processes. 
 
Delphi: A technique that solicits potential 
solutions to a problem situation from a group of 
experts and then asks the experts to rank the full 
list of alternatives. 
 
Density flows: A flow of water of one density 
(determined by temperature or salinity) over or 
under water of another density (e.g. flow of cold 
river water under warm reservoir surface water). 
 
Detritus: Non-living dissolved and particulate 
organic material from the metabolic activities 
and deaths of terrestrial and aquatic organisms. 
 
Drainage basin: Land area from which water 
flows into a stream or lake (see watershed). 
 
Drainage lakes: Lakes having a defined surface 
inlet and outlet. 
Ecology: Scientific study of relationships 
between organisms and their environment: also 
defined as the study of the structure and 
function of nature. 
 
Ecosystem: A system of interrelated organisms 
and their physical-chemical environment. In 
limnology, the ecosystem is usually considered 
to include the lake and its watershed. 

Effluent: Liquid wastes from sewage treatment, 
septic systems or industrial sources that are 
released to a surface water. 
 
Environment: Collectively, the surrounding 
conditions, influences and living and inert 
matter that affect a particular organism or 
biological community. 
 
Epilimnion: Uppermost, warmest, well-mixed 
layer of a lake during summertime thermal 
stratification. The epilimnion extends from the 
surface to the thermocline. 
 
Erosion: Breakdown and movement of land 
surface which is often intensified by human 
disturbances. 
 
Eutrophic: From Greek for well-nourished; 
describes a lake of high photosynthetic activity 
(plants and/or algae), high nutrient  
concentration and low transparency. 
 
Eutrophication: The process of physical, 
chemical, and biological changes associated 
with nutrients, organic matter, silt enrichment, 
and sedimentation of a lake or reservoir. If the 
process is accelerated by man-made influences 
it is termed cultural eutrophication.  
 
Fall overturn: The autumn mixing, top to 
bottom, of lake water caused by cooling and 
wind-derived energy. 
 
Fecal coliform test: Most common test for the 
presence of fecal material from warm-blooded 
animals. Fecal coliforms are measured because 
of convenience; they are not necessarily harmful 
but indicate the potential presence of other 
disease-causing organisms. 
 
Floodplain: Land adjacent to lakes or rivers that 
is covered as water levels rise and overflow the 
normal water channels. 
 
Flushing rate: The rate at which water enters 
and leaves a lake relative to lake volume, 
usually expressed as time needed to replace the 
lake volume with inflowing water. 
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Flux: The rate at which a measurable amount of 
a material flows past a designated point in a 
given amount of time. 
 
Food chain: The general progression of feeding 
levels from primary producers, to herbivores, to 
planktivores, to the larger predators. 
 
Food web: The complex of feeding interactions 
existing among the lake's organisms. 
 
Forage fish: Fish, including a variety of panfish 
and minnows, that are prey for game fish. 
 
Groundwater: Water found beneath the soil 
surface; saturates the stratum at which it is 
located; often connected to lakes. 
 
Hard water: Water with relatively high levels 
of dissolved minerals such as calcium, iron, and 
magnesium. 
 
Hydrographic map: A map showing the 
location of areas or objects within a lake. 
 
Hydrologic cycle: The circular flow or cycling 
of water from the atmosphere to the earth 
(precipitation) and back to the atmosphere 
(evaporation and plant transpiration). Runoff, 
surface water, groundwater, and water 
infiltrated in soils are all part of the hydrologic 
cycle. 
 
Hypolimnion: Lower, cooler layer of a lake 
during summertime thermal stratification. 
 
Hypoxia: A condition of low oxygen in the 
water    (< 2.0 mg/L). Often occurs near the 
bottom of fertile stratified lakes in the summer 
and under ice in late winter. 
 
Influent: A tributary stream. 
 
Internal nutrient cycling: Transformation of 
nutrients such as nitrogen or phosphorus from 
biological to inorganic forms through 
decomposition, occurring within the lake itself.  
Also refers to the release of sediment-bound 
nutrients into the overlying water that typically 

occurs within the anoxic hypolimnion of 
stratified, mesotrophic and eutrophic lakes. 
 
Isothermal: The same temperature throughout 
the water column of a lake. 
 
Lake: A considerable inland body of standing 
water, either naturally formed or manmade. 
 
Lake district: A special purpose unit of 
government with authority to manage a lake(s) 
and with financial powers to raise funds through 
mill levy, user charge, special assessment, 
bonding, and borrowing. May or may not have 
police power to inspect septic systems, regulate 
surface water use, or zone land. 
 
Lake management: The practice of keeping 
lake quality in a state such that attainable uses 
can be achieved and maintained. 
 
Lake protection: The act of preventing 
degradation or deterioration of attainable lake 
uses. 
 
Lake restoration: The act of bringing a lake 
back to its attainable uses. 
 
Lentic: Relating to standing water (versus lotic, 
running water). 
 
Limnologist: One who studies limnology. 
 
Limnology: Scientific study of fresh water, 
especially the history, geology, biology, 
physics, and chemistry of lakes. Also termed 
freshwater ecology. 
 
Littoral zone: That portion of a waterbody 
extending from the shoreline lakeward to the 
greatest depth occupied by rooted plants. 
 
Loading: The total amount of material 
(sediment, nutrients, oxygen-demanding 
material) brought into the lake by inflowing 
streams, runoff, direct discharge through pipes, 
groundwater, the air, and other sources over a 
specific period of time (often annually). 
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Macroinvertebrates: Aquatic insects, worms, 
clams, snails, and other animals visible without 
the aid of a microscope, that may be associated 
with or live on substrates such as sediments and 
macrophytes. They supply a major portion of 
fish diets and consume detritus and algae. 
 
Macrophytes: Rooted and floating aquatic 
plants, commonly referred to as waterweeds. 
These plants may flower and bear seed. Some 
forms, such as duckweed and coontail 
(Ceratophyllum), are free-floating forms 
without roots in the sediment. 
 
Mandatory property owners association: 
Organization of property owners in a 
subdivision or development with membership 
and annual fee required by covenants on the 
property deed. The association will often 
enforce deed restrictions on members' property 
and may have common facilities such as 
bathhouse, clubhouse, golf course, etc. 
 
Marginal zone: Area where land and water 
meet at the perimeter of a lake. Includes plant 
species, insects and animals that thrive in this 
narrow, specialized ecological system. 
 
Mesotrophic: Describes a lake of moderate 
plant productivity and transparency; a trophic 
state between oligotrophic and eutrophic. 
 
Metalimnion: Layer of rapid temperature and 
density change in a thermally stratified lake. 
Resistance to mixing is high in this region. 
 
Morphometry: Relating to a lake's physical 
structure (e.g., depth, shoreline length). 
 
Nekton: Large aquatic organisms whose 
mobility is not determined by water movement -
- for example, fish and amphibians. 
 
Nominal group process: A process of soliciting 
concerns/issues/ideas from members of a group 
and ranking the resulting list to ascertain group 
priorities. Designed to neutralize dominant 
personalities. 
 

Nutrient: An element or chemical essential to 
life, such as carbon, oxygen, nitrogen, and 
phosphorus. 
 
Nutrient budget: Quantitative assessment of 
nutrients (e.g., nitrogen or phosphorus) moving 
into, being retained in, and moving out of an 
ecosystem; commonly constructed for 
phosphorus because of its tendency to control 
lake trophic state. 
 
Nutrient cycling: The flow of nutrients from 
one component of an ecosystem to another, as 
when macrophytes die and release nutrients that 
become available to algae (organic to inorganic 
phase and return). 
 
Oligotrophic: "Poorly nourished," from the 
Greek. Describes a lake of low plant 
productivity and high transparency. 
 
Ooze: Lake bottom accumulation of inorganic 
sediments and the partially decomposed remains 
of algae, weeds, fish, and aquatic insects. 
Sometimes called muck (see sediment). 
 
Ordinary high water mark: Physical 
demarcation line, indicating the highest point 
that water level reaches and maintains for some 
time. Line is visible on rocks, or shoreline, and 
by the location of certain types of vegetation. 
 
Organic matter: Molecules manufactured by 
plants and animals and containing linked carbon 
atoms and elements such as hydrogen, oxygen, 
nitrogen, sulfur, and phosphorus. 
 
Paleolimnology: The study of the fossil record 
within lake sediments. 
 
Pathogen: A microorganism capable of 
producing disease. They are of great concern to 
human health relative to drinking water and 
swimming beaches. 
 
Pelagic zone: This is the open area of a lake, 
from the edge of the littoral zone to the center of 
the lake. 
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Perched: A condition where the lake water is 
isolated from the groundwater table by 
impermeable material such as clay. 
 
pH: A measure of the concentration of 
hydrogen ions of a substance, which ranges 
from very acid (pH = 1) to very alkaline (pH = 
14). pH 7 is neutral and most lake waters range 
between 6 and 9. pH values less than 6 are 
considered acidic, and most life forms can not 
survive at pH of 4.0 or lower. 
 
Photic zone: The lighted region of a lake where 
photosynthesis takes place. Extends down to a 
depth where plant growth and respiration are 
balanced by the amount of light available. 
 
Phytoplankton: Microscopic algae and 
microbes that float freely in open water of lakes 
and oceans. 
 
Plankton: Microscopic plants, microbes and 
animals floating or swimmng freely about in 
lakes and oceans. 
 
Primary productivity: The rate at which algae 
and macrophytes fix or convert light, water and 
carbon dioxide to sugar in plant cells (through 
photosynthesis). Commonly measured as 
milligrams of carbon per square meter per hour. 
 
Primary producers: Green plants that 
manufacture their own food through 
photosynthesis. 
 
Profundal zone: Area of lake water and 
sediment occurring on the lake bottom below 
the depth of light penetration. 
 
Reservoir: A manmade lake where water is 
collected and kept in quantity for a variety of 
uses, including flood control, water supply, 
recreation and hydroelectric power. 
 
Residence time: Commonly called the 
hydraulic residence time -- the amount of time 
required to completely replace the lake's current 
volume of water with an equal volume of new 
water. 

Respiration: Process by which organic matter is 
oxidized by organisms, including plants, 
animals, and bacteria. The process releases 
energy, carbon dioxide, and water. 
 
Secchi depth: A measure of transparency of 
water obtained by lowering a black and white, 
or all white, disk (Secchi disk, 20 cm in 
diameter) into water until it is no longer visible. 
Measured in units of meters or feet. 
 
Sediment: Bottom material in a lake that has 
been deposited after the formation of a lake 
basin. It originates from remains of aquatic 
organisms, chemical precipitation of dissolved 
minerals, and erosion of surrounding lands (see 
ooze and detritus). 
 
Seepage lakes: Lakes having either an inlet or 
outlet (but not both) and generally obtaining 
their water from groundwater and rain or snow. 
 
Soil retention capacity: The ability of a given 
soil type to adsorb substances such as 
phosphorus, thus retarding their movement to 
the water. 
 
Stratification: Layering of water caused by 
differences in water density. Thermal 
stratification is typical of most deep lakes 
during summer. Chemical stratification can also 
occur. 
 
Swimmers itch: A rash caused by penetration 
into the skin of the immature stage (cercaria) of 
a flatworm (not easily controlled due to 
complex life cycle). A shower or alcohol 
rubdown should minimize penetration.  
 
Thermal stratification: Lake stratification 
caused by temperature-created differences in 
water density. 
 
Thermocline: A horizontal plane across a lake 
at the depth of the most rapid vertical change in 
temperature and density in a stratified lake (see 
metalimnion.). 
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Topographic map: A map showing the 
elevation of the landscape at specified contour 
intervals (typically 10 or 20 foot intervals, may 
be expressed in feet or meters). Can be used to 
delineate the watershed. 
 
Trophic state: The degree of eutrophication of 
a lake. Transparency, chlorophyll a levels, 
phosphorus concentrations, amount of 
macrophytes, and quantity of dissolved oxygen 
in the hypolimnion can be used to assess state. 
 
Voluntary lake property owners association: 
Organization of property owners in an area 
around a lake that members join at their option. 

Water column: Water in the lake between the 
interface with the atmosphere at the surface and 
the interface with the sediment layer at the 
bottom. Idea derives from vertical series of 
measurements (oxygen, temperature, 
phosphorus) used to characterize lake water. 
 
Water table: The upper surface of groundwater; 
below this point, the soil is saturated with water. 
 
Watershed: A drainage area or basin in which 
all land and water areas drain or flow toward a 
central collector such as a stream, river, or lake 
at a lower elevation. 
 
Zooplankton: Microscopic animals that float or 
swim freely in lake water, graze on detritus 
particles, bacteria, and algae, and may be 
consumed by fish.  
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Appendix B 
 

Water Quality Data 
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THREE LAKES COUNCIL Rippowam

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Rippowam epi 6/28/2004 2.80        9.19        0.016      5.0          
Rippowam epi 7/20/2004 2.05        6.73        0.020      4.0          
Rippowam epi 8/17/2004 2.40        7.87        0.021      6.2          
Rippowam epi 9/13/2004 1.70        5.58        0.026      8.3          
Rippowam epi 10/26/2004 1.60        5.25        0.044      27.0        

MEAN 2.11        6.92        0.025      10.1        

Rippowam hypo 6/28/2004 0.057      
Rippowam hypo 7/20/2004 0.089      
Rippowam hypo 8/17/2004 0.041      
Rippowam hypo 9/13/2004 0.057      
Rippowam hypo 10/26/2004 0.034      

MEAN 0.056      
TSI values

SD TP CHL TP CHL SD
summer 2.42        0.02       5.07      46.6      46.488   47.3      

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Rippowam epi 6/2/2005 3.40        11.15      0.013      3.5          
Rippowam epi 6/21/2005 3.20        10.50      0.011      3.3          
Rippowam epi 7/22/2005 3.20        10.50      0.011      226.4      5.5          
Rippowam epi 8/18/2005 2.00        6.56        0.020      225.0      12.0        
Rippowam epi 9/27/2005 1.95        6.40        0.033      228.8      14.5        
Rippowam epi Oct

MEAN 2.59        8.49        0.019      226.7      8.8          

Rippowam hypo 6/2/2005 0.054      
Rippowam hypo 6/21/2005 0.046      
Rippowam hypo 7/22/2005 0.025      224.3      
Rippowam hypo 8/18/2005 0.031      225.9      
Rippowam hypo 9/27/2005 0.025      228.6      
Rippowam hypo Oct

MEAN 0.036      
TSI values

SD TP CHL TP CHL SD
summer 2.95        0.01       6.08      42.0      48.269   44.4       
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THREE LAKES COUNCIL Oscaleta

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Oscaleta epi 6/28/2004 3.40        11.15      0.016      3.2          
Oscaleta epi 7/20/2004 3.70        12.14      0.018      3.3          
Oscaleta epi 8/17/2004 3.70        12.14      0.018      4.4          
Oscaleta epi 9/13/2004 3.55        11.65      0.021      4.5          
Oscaleta epi 10/26/2004 2.30        7.55        0.027      15.0        

MEAN 3.33        10.93      0.020      6.1          

Oscaleta hypo 6/28/2004 0.076      
Oscaleta hypo 7/20/2004 0.084      
Oscaleta hypo 8/17/2004 0.123      
Oscaleta hypo 9/13/2004 0.113      
Oscaleta hypo 10/26/2004 0.240      

MEAN 0.127      
TSI values

SD TP CHL TP CHL SD
summer 3.60        0.02       3.63      45.3      43.226   41.5      

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Oscaleta epi 6/2/2005 3.40        11.15      0.014      3.9          
Oscaleta epi 6/21/2005 4.40        14.44      0.013      2.2          
Oscaleta epi 7/22/2005 3.50        11.48      0.014      167.1      3.0          
Oscaleta epi 8/18/2005 4.10        13.45      0.017      165.7      3.4          
Oscaleta epi 9/27/2005 4.40        14.44      0.021      166.9      5.1          
Oscaleta epi Oct

MEAN 4.10        13.45      0.016      166.5      3.4          

Oscaleta hypo 6/2/2005 0.027      
Oscaleta hypo 6/21/2005 0.031      
Oscaleta hypo 7/22/2005 0.075      160.9      
Oscaleta hypo 8/18/2005 0.092      161.7      
Oscaleta hypo 9/27/2005 0.104      176.9      
Oscaleta hypo Oct

MEAN 0.066      
TSI values

SD TP CHL TP CHL SD
summer 3.85        0.01       3.13      42.7      41.747   40.6       
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THREE LAKES COUNCIL Waccabuc

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Waccabuc epi 6/28/2004 1.80        5.91        0.033      17.0        
Waccabuc epi 7/20/2004 1.90        6.23        0.027      5.1          
Waccabuc epi 8/17/2004 2.50        8.20        0.030      4.4          
Waccabuc epi 9/13/2004 3.35        10.99      0.025      8.1          
Waccabuc epi 10/26/2004 2.50        8.20        0.038      18.0        

MEAN 2.41        7.91        0.031      10.5        

Waccabuc hypo 6/28/2004 0.118      
Waccabuc hypo 7/20/2004 0.113      
Waccabuc hypo 8/17/2004 0.160      
Waccabuc hypo 9/13/2004 0.260      
Waccabuc hypo 10/26/2004 0.420      

MEAN 0.214      
TSI values

SD TP CHL TP CHL SD
summer 2.07        0.03       8.83      53.2      51.941    49.5      

LAKE Layer DATE SECCHI SECCHI TOTAL P      PH ALK COND CHL A NO3
(m)  (ft) (mg/L) (s.u.) (mg/L) (uMhos/c (ug/L) (mg/L)

Waccabuc epi 6/2/2005 3.70        12.14      0.018      5.9          
Waccabuc epi 6/21/2005 3.30        10.83      0.023      7.7          
Waccabuc epi 7/22/2005 2.50        8.20        0.023      203.2      10.8        
Waccabuc epi 8/18/2006 2.30        7.55        0.022      199.4      4.0          
Waccabuc epi 9/27/2005 3.80        12.47      0.020      201.5      7.5          
Waccabuc epi Oct

MEAN 2.98        9.76        0.022      201.3      7.5          

Waccabuc hypo 6/2/2005 0.097      
Waccabuc hypo 6/21/2005 0.136      
Waccabuc hypo 7/22/2005 0.262      208.8      
Waccabuc hypo 8/18/2005 0.293      211.8      
Waccabuc hypo 9/27/2005 0.271      218.0      
Waccabuc hypo Oct

MEAN 0.212      
TSI values

SD TP CHL TP CHL SD
summer 2.95        0.02       7.10      48.4      49.798    44.4       
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THREE LAKES COUNCIL Rippowam

6/28/2004 7/20/2004 8/17/2004 9/13/2004 10/26/2004
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 9.10 23.9 0 9.36 27.0 0 8.24 25.2 0 9.05 24.0 0 10.06 13.0
1 9.10 23.9 1 9.36 26.6 1 8.36 24.0 1 9.05 23.7 1 10.04 13.0
2 9.08 23.9 2 9.36 25.0 2 8.35 23.6 2 8.97 23.2 2 10.04 12.9
3 9.47 22.6 3 8.68 23.3 3 8.02 23.3 3 8.51 22.6 3 9.80 12.9
4 8.16 16.4 4 5.30 19.7 4 1.15 21.9 4 6.53 22.2 4 9.53 12.7
5 1.18 12.5 5 1.10 14.3 5 0.82 17.3 5 0.89 18.4 5 9.25 12.6

algae bloom, sweet grassy smell 5.5 0.74 14.1 5.5 0.83 15.8 5.5 9.23 12.6
fine dispersed bloom, yellow brown water murky brown
chrysophyte - dinobryon?

6/2/2005 6/21/2005 7/22/2005 8/18/2005 9/27/2005
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 9.12 19.8 0 8.64 24.1 0 8.61 28.8 0 7.85 26.7 0 6.83 22.3
1 9.02 19.6 1 8.62 23.1 1 8.34 28.1 1 7.77 26.3 1 6.76 22.3
2 9.18 19.2 2 8.46 22.6 2 8.33 27.7 2 7.42 26.2 2 6.47 22.2
3 9.67 16.8 3 8.63 21.8 3 9.10 25.0 3 7.05 26.1 3 6.36 22.0
4 8.54 14.9 4 8.45 16.6 4 5.56 21.0 4 0.97 24.6 4 6.10 22.0
5 3.12 12.0 5 1.34 13.2 5 1.69 16.8 5 0.26 20.2 5 2.80 21.3

5.5 1.42 10.7 5.5 1.18 11.6 5.5 0.22 14.1
water olive green/brown

Model 85 meter in use ? Dead algae decay = low DO
Conductivity = 287.5 at 5.5 m  
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THREE LAKES COUNCIL Oscaleta

6/28/2004 7/20/2004 8/17/2004 9/13/2004 10/26/2004
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 9.16 23.8 0 8.73 26.1 0 8.33 25.3 0 9.05 23.7 0 8.74 12.6
1 9.16 23.9 1 8.67 26.0 1 8.52 24.0 1 9.02 23.7 1 8.69 12.6
2 9.14 23.8 2 8.70 25.1 2 8.42 23.5 2 8.95 22.7 2 8.64 12.5
3 9.14 23.8 3 8.46 24.4 3 8.39 23.4 3 8.66 22.4 3 8.57 12.4
4 13.50 18.7 4 10.40 21.7 4 7.74 22.5 4 8.26 22.1 4 8.49 12.4
5 14.03 13.3 5 13.67 16.8 5 8.80 18.3 5 6.46 19.5 5 8.45 12.3
6 12.74 10.4 6 10.06 11.3 6 8.72 13.5 6 4.62 15.1 6 8.41 12.3
7 1.46 8.5 7 1.22 8.8 7 0.85 10.5 7 1.08 12.0 7 8.33 12.3
8 1.13 7.7 8 1.09 7.9 8 0.75 8.7 8 0.92 9.4 8 1.70 10.6
9 1.03 7.4 9 1.01 7.6 9 0.71 8.0 9 0.88 8.6 9 1.59 9.8

10 0.85 7.2 10 0.89 7.3 10 0.69 7.6 10 0.82 8.2 10 1.55 9.1
10.5 0.77 7.2 10.5 0.82 7.1 10.5 0.67 7.4 10.5 0.80 8.0 11 1.52 8.4

H2S smell in 10 m sample
H2S odor in sample at 9.5 m

6/2/2005 6/21/2005 7/22/2005 8/18/2005 9/27/2005
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 9.54 20.6 0 8.62 24.2 0 8.31 29.0 0 7.71 26.2 0 7.85 22.1
1 9.61 19.8 1 8.54 24.1 1 8.24 28.5 1 7.59 26.1 1 7.74 22.1
2 9.69 19.4 2 8.46 23.5 2 8.18 28.0 2 7.17 26.1 2 7.46 22.1
3 10.39 17.0 3 8.53 22.2 3 9.10 25.8 3 6.90 26.0 3 7.25 22.1
4 10.38 14.3 4 10.56 17.8 4 8.83 22.1 4 6.62 25.3 4 7.45 22.1
5 11.16 11.7 5 12.14 12.9 5 10.50 17.7 5 9.24 19.3 5 3.97 20.4
6 8.62 8.8 6 10.10 9.9 6 10.14 12.6 6 8.13 15.2 6 0.78 18.4
7 2.32 7.0 7 3.02 7.8 7 1.23 9.5 7 0.44 11.1 7 0.40 13.2
8 1.40 6.6 8 1.11 6.9 8 0.20 8.0 8 0.36 9.0 8 0.36 10.2
9 1.34 6.4 9 1.02 6.7 9 0.14 7.4 9 0.34 8.1 9 0.34 8.9

10 1.31 6.3 10 0.97 6.6 10 0.09 7.0 10 0.32 7.6 10 0.32 8.2
11 1.27 6.2 10.5 0.94 6.4 10.5 0.06 6.8 11 0.29 7.9

Model 85 DO meter



Cedar Eden Environmental, LLC 
 
THREE LAKES COUNCIL Waccabuc

6/28/2004 7/20/2004 8/17/2004 9/13/2004 10/26/2004
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 11.15 24.1 0 10.20 26.0 0 8.78 24.7 0 8.89 23.8 0 8.33 13.1
1 11.27 24.1 1 10.25 25.9 1 8.81 24.0 1 8.91 23.5 1 8.31 13.0
2 11.33 23.5 2 10.19 24.7 2 8.85 23.5 2 8.91 22.8 2 8.29 13.0
3 11.20 23.3 3 9.39 24.2 3 8.60 23.3 3 8.78 22.6 3 8.34 12.9
4 11.20 20.7 4 7.30 22.2 4 7.33 22.7 4 8.40 22.5 4 8.36 12.9
5 9.78 13.9 5 3.92 15.3 5 1.71 18.6 5 4.79 20.7 5 8.05 12.8
6 5.80 10.3 6 2.63 11.2 6 0.81 12.6 6 1.10 15.4 6 7.85 12.8
7 4.64 9.6 7 2.25 10.5 7 0.75 11.8 7 0.97 13.0 7 7.76 12.8
8 2.52 9.0 8 1.06 9.7 8 0.71 11.1 8 0.92 12.1 8 7.81 12.8
9 1.78 8.4 9 0.91 9.3 9 0.67 10.2 9 0.89 11.2 9 1.62 12.2

10 1.47 8.4 10 0.88 9.2 10 0.65 10.1 10 0.85 10.7 10 1.57 10.5
11 1.07 8.3 11 0.88 9.1 11 0.64 10.0 11 0.83 10.6 11 1.52 10.2
12 0.83 8.1 12 0.83 8.9 12 0.61 9.8 12 0.81 10.3 12 1.49 10.0
13 0.73 7.9 13 0.80 8.7 13 0.60 9.6 13 0.79 10.2 13 1.49 9.8

fine, evenly dispersed algae bloom aerators on; visible algae bloom, evenly light algae bloom, fine particles, H2S smell in sample at 11 m
both aerators operating dispersed in water; water level high, visible whitish

flow in channel; nice mat of low P. amp in mouth
of channel (both ends) smothering EWM

6/2/2005 6/2/2005 7/22/2005 8/18/2005 9/27/2005
Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C) Z (m) DO (mg/L) Temp (°C)

0 9.83 19.6 0 9.20 24.5 0 10.18 28.6 0 8.73 26.4 0 7.85 22.2
1 9.84 19.5 1 9.28 23.9 1 10.22 28.4 1 8.43 26.4 1 7.71 22.1
2 9.82 19.2 2 9.33 23.3 2 9.62 28.2 2 8.19 26.4 2 7.63 22.2
3 10.20 17.0 3 8.81 22.5 3 10.81 26.1 3 7.92 26.3 3 7.52 21.9
4 10.18 15.2 4 10.13 18.0 4 6.12 22.0 4 7.02 24.9 4 7.60 21.9
5 10.90 13.3 5 10.83 14.3 5 7.30 17.4 5 3.93 20.1 5 7.61 21.9
6 12.63 10.1 6 10.49 11.2 6 6.15 13.1 6 1.16 15.3 6 0.79 17.8
7 2.95 8.0 7 4.86 9.1 7 0.25 10.0 7 0.36 11.7 7 0.67 12.9
8 1.56 7.0 8 1.16 7.6 8 0.15 8.6 8 0.30 9.5 8 0.63 10.3
9 1.40 6.6 9 1.05 6.8 9 0.09 7.3 9 0.27 8.2 9 0.55 8.6

10 1.35 6.3 10 0.97 6.3 10 0.06 6.8 10 0.30 7.2 10 0.54 7.8
11 1.30 6.0 11 0.95 6.1 11 0.06 6.5 11 0.33 6.9 11 0.52 7.2
12 1.26 5.9 12 0.93 6.1 12 0.05 6.4 12 0.33 6.7 12 0.42 7.0
13 1.20 5.9 13 0.91 6.0 13 0.04 6.3 13 0.33 6.7 13 0.41 6.9

algae bloom dispersed in water column started using new Model 85 DO meter
green/bluegreen dispersed algae bloom in lake, fil. Algae

on weeds at channel mouth
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THREE LAKES COUNCIL Tributaries

Station Date
Staff  
(ft)

Flow
(cfs)

Total 
Phosphorus

(mg/L)
TP flux 
kg/day

TP flux 
kg/month

East Ridge Rd 6/28/2004 0.006 0.087 0.001 0.038
7/20/2004 0.001 0.138 0.000 0.010
7/23/2004 0.800 0.000
8/17/2004 0.055 0.120 0.016 0.501
9/13/2004 0.088 0.083 0.018 0.536

10/26/2004 0.048 0.000
Mean 0.213 0.006 1.086 Total Flux

Post Office 6/28/2004 0.000 0.000 0.000
7/20/2004 0.000 0.000 0.000
7/23/2004 0.108 0.000
8/17/2004 0.101 0.114 0.028 0.873
9/13/2004 0.095 0.187 0.043 1.304

10/26/2004 0.039 0.000
Mean 0.112 0.012 2.178 Total Flux

Rippowam Rd 6/28/2004 0.177 0.028 0.012 0.364
7/20/2004 0.008 0.035 0.001 0.021
7/23/2004 0.029 0.000
8/17/2004 1.150 0.036 0.101 3.140
9/13/2004 1.633 0.034 0.136 4.076

10/26/2004 0.014 0.000
Mean 0.029 0.042 7.601 Total Flux

Tarry-A-Bit 6/28/2004 0.020 0.060 0.003 0.088
7/20/2004 0.011 0.093 0.003 0.078
7/23/2004 0.300 0.000
8/17/2004 0.191 0.075 0.035 1.087
9/13/2004 0.055 0.053 0.007 0.214

10/26/2004 0.030 0.000
Mean 0.102 0.008 1.466 Total Flux
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THREE LAKES COUNCIL Tributaries

Station Date
Staff  
(ft)

Flow
(cfs)

Total 
Phosphorus

(mg/L)
TP flux 
kg/day

TP flux 
kg/month

East Ridge Rd 3/28/2005 0.041
6/2/2005 0.061 0.054 0.008

6/21/2005 0.014 0.080 0.003 0.167 June
7/22/2005 0.005 0.120 0.001 0.044 July
8/12/2005 1.069
8/14/2005 0.389
8/18/2005 0.30 0.015 0.155 0.006 0.176 August
9/27/2005 0.30 0.000 0.000 Sept

ER 1 10/8/2005 0.587
ER 2 10/8/2005 0.202

10/12/2005 0.086
10/23/2005 0.041
11/30/2005 0.076
12/26/2005 0.073

Mean 0.229 0.004 0.388 Total Flux

Post Office 3/28/2005
6/2/2005 0.000

6/21/2005 0.000
7/22/2005 0.000
8/12/2005 0.123
8/14/2005 0.200
8/18/2005 0.000
9/27/2005 0.000

PO 1 10/8/2005 0.072
PO 2 10/8/2005 0.078

10/12/2005 0.110
10/23/2005 0.035
11/30/2005 0.139
12/26/2005 0.079

Mean 0.105 0.000 Total Flux  
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Rippowam Rd 3/28/2005 0.023
6/2/2005 0.250 0.018 0.011

6/21/2005 0.308 0.031 0.023 0.516 June
7/22/2005 0.25 0.258 0.035 0.022 0.685 July
8/12/2005 0.104
8/14/2005 0.325
8/18/2005 0.25 0.238 0.030 0.017 0.542 August
9/27/2005 0.14 0.083 0.030 0.006 0.183 Sept

Rip 1 10/8/2005 0.137
Rip 2 10/8/2005 0.113

10/12/2005 0.050
10/23/2005 0.014
11/30/2005 0.044
12/26/2005 0.020

Mean 0.070 0.016 1.925 Total Flux

Tarry-A-Bit 3/28/2005 0.069
6/2/2005 0.028 0.039 0.003

6/21/2005 0.025 0.054 0.003 0.090 June
7/22/2005 0.08 0.003 0.068 0.000 0.015 July
8/12/2005 0.421
8/14/2005 0.459
8/18/2005 0.08 0.005 0.057 0.001 0.022 August
9/27/2005 0.00 0.002 0.065 0.000 0.010 Sept

TAB 1 10/8/2005 0.227
TAB 2 10/8/2005 0.160

10/12/2005 0.107
10/23/2005 0.045
11/30/2005 0.152
12/26/2005 0.086

Mean 0.144 0.001 0.136 Total Flux
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