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Adirondack Lake Assessment Progrelesis REPORT‘

How to Use This Report

Welcome to the 2015 ALAP Report! Once again
we have enacted a major change to the
reporting format. Instead of issuing 75 individual
lake reports we have designed a single report
that encompasses all theformation of the old
style reports plus plenty of new material as well.
We believe the move to a single report
represents a substantial upgrade for the
program for several reasons. First, a single
report highlighting the water quality across the
entire region will attract wider interest than
dozens of lake specific reports; and it will be
much more useful for academics, government
agencies, noprofits, lake associationsand
interested  individuals. Secondly, ALAP
participants will now have easy access lake
information from all of the participating lakes
without having to search and download files
from a website. Lastly, a single document
greatly improves our reporting efficiency,
allowing ALAP to be cost effective and
affordable.

This report is designed to provide lake
information to the informed lay person,
scientific community, lake managers, and other
interested individuals. As such, it is written in a
way to provide something for everyone. New
0KA A
InG S NLINB & A y 3 Weé hopet this5sectioh &
will provide readers with greater appreciation
for lake science as well as improved ability to
interpret the data for their lake. The data for
each patrticipating lake has been reduced down
to a 2page descriptin and can be found in the
aSO0GA2Y Individinf 3 8ke Repolsd
Participating lakes that wish to have a full stand
alone report produced for them are encouraged
to contact the corresponding author.

& SI NJ A aUntlerstan8iayiaind2 y

The data in this document are reported in metric
units. Although this system has not been fully
adopted in the United States, it is the standard
system of measurement used by scientists and
lake maragers throughout the world.
Information on converting the metric units of
measurements used in this report t&nglish
units are readily available through internet
searches. The amount of chemical elements
dissolved in the lake samples are always

described using metric concentration units. The
most common waydo expresschemial data
are milligrams per liter (mg/Land micrograms
per liter (ug/L). One milligram per liter is equal
to one part analyte to one million parts water.
One microgram per liter is equal to one part
analyte to one billion parts water.

Imagel. Sunset on MiddleSaranac Lake (photo courtesy
of Brendan Wiltse).
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Overview of ALAP

The Adirondack Lake Assessment Program

that can be used by multiple stakeholde(R)
document historical trends in their limnological
condition, and (3) engender lake stewardship by

(ALAP) is a highly successful citizen science lakeProviding opportunities for citizens to pactpate

monitoring program that combines the
enthusiasm of volunteers with the technology
and expertise ofcientists in the environmental
field. Citizen science programs like ALAP are
quickly becoming the 21 century model for
handling large scale research and monitoring
projects. These collaborations are mutually
beneficial in that they address the sciditti
communities need for more researchers, and
provide citizens with the benefit of knowing they
helped advance the understandingof a
cherished resource Tperpe 2013). There are
many citizen science lake monitoring programs
across the country, the vast noaity of which
are administered at the state level. ALAP is the
only program to focus on a specific region.

Image2. Young citizen scientists from Camp Whippoorwil
preparing to collect an ALAPample from Augur Lake
(photo courtesy of Nancy GuckeBirdsall).

ALAP is a cooperative effort betweBnotect the
Adirondacks (Protect) and theAdirondack
Watershed Institute (AWI). The objectives of
ALAPare to (1) develop dong term water
guality database for Adirondack lakesd ponds

in scientific monitoring

ALAP continues to be a high successful
program. Established in 1998 with 9 participating
lakes, the program has grown to 75 participating
lakes in 2015ALAPakes are from all acroshe
Adirondack RegioffFigure 1 and Table 1). For
many lakes the ALAP dataset represetine only
availablesource of information on water quality.

Methods

ALAP volunteers were trained in standar
limnological sampling methods by AWI and
PROTECTData was collected from the deepest
location of the lake, 3 to 5 times during the
summer monhs. During each sampling event
volunteers observed the secchi transparency
reading by lowering a standard 20 cm black and
white secchi disk to a depth where it could no
longer be seen. This process was repeated and
the average secchi depth for that day was
recorded. Surface water samples were collected
using a 2meter integrated tube sampler. The
contents of the tube were poured into a 1 liter
brown bottle and thoroughly mixed. A 250 mL
aliquot of the integrated sample was collected
for chemical analysisnal a second 250 mL
aliquot was filtered through a 0.45 um cellulose
membrane filter for chlorophy& analysis. The
filter was retrieved and wrapped in foil. The
water sample and chlorophyll filter were frozen
immediately after collection and delivered
frozen to the AWI Environmental Research Lab,
generally within a 10 day period
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Tablel. 2015 ALAP Lakes organized by the numbeyedrs of program participation.

Lake Name Years Lake Name Years Lake Name Years
Blue Mt. Lake 18 Thirteenth Lake 15 LakeAdirondack 9
Cranberry Lake 18 Tripp Lake 15 Lower Chateaugay Lak 9
Eagle Lake 18 Twitchell Lake 15 Upper Chateaugay Lak 9
Loon Lake (FC) 18 Wolf Lake 15 Chapel Pond 8
Oven Mt. Pond 18 Garnet Lake 14 Simon Pond 7
Silver Lake 18 Lens Lake 14 Upper Cascade Lake 7
Brandreth Lake 17 Lower Saranac Lake 14 Augur Lake 6
Eli Pond 17 Lower St Regis Lake 14 Jordan Lake 6
Gull Pond 17 Upper St Regis Lake 14 Lake Titus 6
Little Long Lake 17 Canada Lake 13 Otter Pond 6
Austin Pond 16 Kiwassa Lake 13 Amber Lake 5
Middle Saranac Lake 16 Lake Colby 13 Lake Clear 5
Osgood Pond 16 Raquette Lake 13 Lake Durant 5
Stony Creek Ponds 16 Sherman Lake 13 Star Lake 5
Trout Lake 16 Snowshoe Pond 13 Loon Lake (WC) 4
White Lake 16 Spitfire Lake 13 Rondaxe Lake 3
Arbutus Lake 15 Tupper Lake 13 Mirror Lake 2
Catlin Lake 15 Fern Lake 12 Paradox Lake 2
Deer Lake 15 Indian Lake (HC) 12 Schroon Lake 2
Hoel Pond 15 Big Moose Lake 11 Butternut Pond 1
Lake of the Pines 15 DugMountain Ponds 11 Chasd.ake 1
Long Pond 15 Indian Lake (FC) 11 Frank Pond 1
Pine Lake 15 Moss Lake 11 Lake Everest 1
Pleasant Lake 15 Mountain View Lake 11 Mink Lake 1
Rich Lake 15 Chazy Lake 9 Taylor Pond 1
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Samples were analyzed for laboratory pH, (cloudiness of the water), suspended sediment,
conductivity, alkalinity, total phosphorus, nitrate, and dissolved chemicals. For example, the
chlorophylta, chloride, calcium and sodium at transparency of many lakes in the Adirondacks is
the AWI Environmental Research Lab followinginfluenced by the amount of coled dissolved
the analytical methods listed in Appendix 1. organic material in the water (see Color).

Results for the currenyear were tabulated and
time series charts were constructed from the
annual average value for each indicator. Trend
analysis was conducted on lakes with five or
Y 2 NB &SI N& 27F RFEGEF- d
parametric regression to test the hypothesis
& K S N&Srelakighship between the indicator
FyR GAYSéd {AYLXES €Ayl
data with significant trends R<0.05) and
displayed on the corresponding chart.

Image 3. Pietro Angelo Secchi (1818 1878) and the
limnological tool named after him.

UnderStanding and In 2015 average ALAP transparencies ranged

: from less than 1 meter to as high as 8neters in
Interpretlng ALAP Data depth. The majority of lakes (63%) had average

transparency depths of 4.0 meters or less (Figure
Transparency 2). Analysis of the historical data reveals that 90%
Transparency is a simple anthexpensive of study lakes had no observable change over

measurement of water clarity and light time and 9% had a decreasing trend in
penetration. It is measured by lowering a 20 cm transparency(less transparent).

black and white disk, called a secchi disk, through
the water to the depth where it is no longer Chlorophyll -a

visible from the surface. The secchi disk wasChlorophyHa is the primary photosynthetic
created by theltalian astronomer Pietro Angelo pigment found in all freshwater species of algae
Secchi in the mid9" century (Image). and cyanobacteria. Studying actual algal
productivity in a lake is a difficult and expensive
undertaking. A measurement of chaphylla
however is relatively simple and inexpensive, and
provides a surrogate measure of algal
productivity (Wetzel 2001). Chlorophylis not a
direct measure of algal biomass as the
concentration of chlorophyll varies somewhat by

Transparency is a great indicator of lake condition
because it is influenced by many factors related
to water quality and human perception. Secchi
data is used most often to intpret the

productivity of a lake. In general, lakes that have
low productivity and low algal abundance have

greater transparency. As algal productivity ) _ . . _
species and environnmtal conditions. This said,

increases the transparency of the water body i chl hll I ited
. increases in chloro are generally associate
tends to decreases (see Trophic State). There are phy g y

o with increased algal production, and the
a number ¢ other water quality issues that can _ . )
. ... concentration of chlorophyll is widely considered
influence transparency depth such as turbidity
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as the most direct measure of the trophic state of in algal productivity over time and that 18% had a
lakes. Algal biomass is affecteylthe interaction  decreasingrend in chlorophyHa concentration.
of nutrient availability, light, water temperature,
and grazing so there can be considerable PhOSphOI’US
variation in chlorophyll  concentrations pposphorus is of major importance to structure
throughout the year depending on which of these gnd metabolism of all organisms. However, it
factors is limiting growth at a particular time. eyists in relatively small amounts in freshwater
Typicaly, major changes in algal biomass (e.g. angystems compared to other essential nutrients
algae bloom), and thus chlorophylire usually  gych as carbon, hydgen, oxygen, and sulfur.
related to changes in the availability of The addition of extra phosphorus to an aquatic
phosphorus, nitrogen, silica or inorganic carbon system allows production to increase greatly
(Wetzel 2001; Klemer 1990). because all other essential elements are typically
available in excess. Thus phosphorus is typically
the limiting nutrient in aquatic sysms, and
widely considered as the most important
contributor to reduced water quality in lakes
(Schindler 1977; Sendergaard et al. 2003).
Natural weathering releases phosphorus from
rocks and soils, and it also enters our watersheds
in fertilizers, humanand animal waste, and
atmospheric deposition. Phosphorus exists in a
number of forms in aquatic systems, including
readily available dissolved phosphorus, and
organically and inorganically bound phosphorus.
Total phosphorus is a measurement of all of the
Image4. A chloroplyll filter clogged with algae. The sample  forms of phosphorus combined and serves as an
‘XSSJZT ezno(j:”ng & cyanobacteria bloom on Spitfire Lake In-0 5o 4ant indicator of overall trophic status of a
lake. Generally speaking, lakes of low productivity
ChlorophyHa is analyzed by filtering a known (oligotrophic) have total phosphorus
volume of lake water through a fine (0.45um) concentrations less than 10 pg/L, while highly
celluloseacetate filter, which captures the snhal productive lakes (eutrofic) have total
photosynthetic organisms (Image). In the  pposphorus concentrations greater than 20ug/L

laboratory the filter is macerated and the (NYSDEC Clean Lakes Assessment).
chlorophylt is extracted into acetone and is then

analyzed with a spectrophotometer. Total phosphorus is analyzed by digesting the
lake water sample with a strong acid (sulfuric

In 2015 average chlorophydl concentrations acid) and an oxidizing agent (ammonia
ranged from less tha@.5 pg/L to asigh as 18  persulfate). All of the numewus forms of
Hg/L  The majority of lakes (83%) had values phosphorus are converted to phosphate, which is

between 1.5 and 6.5 ug/L (Figure 2). Analysis Ofthen  quantified with an  autmated

participating lakes showed no statistical change

Page |13
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Image 5. Preparing the Lachat QC 8500 for echical

analysis of ALAP samples in the Environmental Research growth,

Lab of the AWI.

In 2015 the average total phosphorus
concentrations ranged from below detection
levels to as high as 30 ug/The majority of lakes

(72%) had average values less than 12 ug/L
(Figure 2). Analysis of the historical data reveals

that 66% of participating lakes showed no

statistical change in phosphorus concentration
over time and that 33% exhibited a decreasing
transparency,

trend. Significant improvements were made to
our phosphorus methodology in 2010. The

method change may be partially responsible for

the decreasing trend exhibited by some lakes.

Trophic State

Most Lakes in the Adirondacks can be assigned
into one of three trophic classes; oligotrophic,
mesotrophic, or eutrophic based on their overall
level of biological productivity.

Oligotrophic - From the Greek wordsoligo,
meaning few androphi, meaning nourishment;
oligotrophic lakes have low biologicalbpiuctivity
due to relatively low nutrient content. As a result
of low nutrients oligotrophic lakes have high
transparency, low algal abundance, low organic
matter in the sediments, sparse aquatic plant
and abundant dissolved oxygen
throughout the water column the entire year.
Oligotrophic lakes are most likely to support a
cold water fishery(trout and salmon)

Eutrophic- From the Greek word&y meaning
good. Eutrophic lakes have high biological
productivity due to abundant levels of nutrients.
As a result of high nutrient availability eutrophic
lakes are typified by high algal productivity, low
high organic matter in the
sediments, and periods of anoxia in the bottom
of the water columnthe hypolimnion). Eutrophic
lakes tend to spport dense aquatic plant growth
in the littoral zone. Eutrophic lakes are unlikely
to support a viable cold water fishery

Trophic status is a term derived from the Greek Mesotrophic- from the Greek wordd/esq is an

word trophi, mearing food or nourishment, and
is used by limnologists to explain the overall
productivity of a lake. Lake productivity is
naturally influenced by the rate of nutrient supply
from the watershed, climatic condition, and lake
and watershed morphology. Humantavities and
development within a watershed have the
potential to increase the rate of nutrient supply
into the lake and thereby accelerate lake
productivity, a process known as cultural
eutrophication.

intermediate trophic classification on the

continuum between oligotrophy and eutrogh

Trophic status is typically determined by
analyzing lake data on transparency, chldrgib

and total phosphorus and employing one of the
two most commonly used classification
approaches, the fixed boundary method or the
trophic index method. The fixed boundary
method uses predetermined ranges of
transparency, total phosphorus, and chlorophyll
to classify the lakes trophic status. A good
example of a fixed boundary is the traditional
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method employed by the NYS DEC that appearsTSI < 40 = oligotrophic, TSHz® = mesotrophic,
in Table 2lYSDEC Clean Lakes Assesgment TSI =50 = Eutrophic.

Table2. Fixed boundary trophic status determination Regadless of the lakes trophic state, or the
employed by the NYSDEC. YSGK2R dzaSR G2 Oflaairfe A
NBYSYOSNI GKI G G0ONR2LIKAO ai
Parameter _ Oligotrophic Mesotrophic  Eutrophic organizing concept limnologists use to locate a
Transparency >5 2-5 <2 . .
particular waterbody on a continuum of
TotalPhophorus <10 10-20 >20 . .
productivity, thereby connecting the lekto
ChlorophyHa <2 2-8 >8

previous information and knowledge from other
lakes. An oligotrophic lake and its biota do not

The most commonly used tropic state index is possess a distinct identity or wholeness that

/' NI a2y Q& ¢{L o/ | NI &2y sapapates itdrom @ KmegotrophicRI&ke diesSa | ¢
biomass as determined by the three variables of physical variables of a lake system are dynamic
transparency, ttal phosphorus, and chlorophyll and exist across awide gradient and the

as the basis for the trophic state classification. biological components of a lake change

The range of the index is from approximately zero continuously as well (Carlson and Simpson 1996).

to 100, although technically there are no upper or L .
Of the 76 lakes participating in 2015 we classified

lower bounds. Each major TSI division (10, 20, 30, _ _ _
o . 58% as oligotrophic, 39% as mesotrophic, and 3%
etc.) represents a doubling in algal biomass. The o . - . .

. . e I a Sdzi NB LKA O dza A y 3 /' NI &2
Traditional trophic classification scheme can be

overlaid on the index as follows:

chlorophylla (Figure 3).

Image6. Paddling on Blue Mountain Lake, a classic oligotrophic lake (photo courtesy of Brendan Wiltse).
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4dza LISYRSR YFOGSNALf =
transmitted without any filtration.

Color al

The observed color of a lake is an optical property

that results from light being scatted upwards |, 2015 the average color values ranged from less
after selective absorption by water molecules as a0 10 to nearly 200 PtCo, with theajority of
well as dissolved (metallic ions, organic acids) anqgyes (80%) falling between 10 and 50 PtCo units.
suspended materials (silt, plant pigments). For (rigure 2). Analysis of the historical data reveals
example, alkaline lakes with high concentrations 5t 909 of participating lakes showed no

of calcium carbonate scatter light in the gree  ggatistical change in color over time and that 9%
and blue wavelength and thus appear turquoise p5yve exhibited mincreasing trend.

in color. Lakes rich in dissolved organic matter

and humic compounds absorb  shorter p|—|

wavelengths of light such as green and blue and,, chemigry, pH is used to communicate the
scatter the longer wavelengths of red and yellow

' acidity or alkalinity of a solution. Technically pH is
thus these lakes appear tbe brown in color

a surrogate measure of the concentration of

(Image 7 W.etz.el 2001?- Analysis of colo.r €aN hydrogen ions in water (acidity Hydrogen ions
provide us with information about the quantity of - 5r6 very active, and their interaction with other

dissolved organic matter (DOM) in the water. jqecules determines the solubility and

However, caution should be taken when using p;s|qgical activity of gasses, nutrients, and heavy
color as a surrogate for DOM as color has been

shownto behave differently than the total DOM
pool in a lake, making it a crude predictor of DOM
(Dillon and Molotl997; Thurman 1985).

metals; thus pH is considered a master variable
for its influence on chemical processes and
aqguatic life. pH exists on a logarithmic scale from
0-14, with 7 being neutral. pH values lesmn 7
indicate increasing acidity, whereas pH values
greater than 7 indicate increasingly alkaline
conditions. Because pH exists on a logarithmic
scale a decrease in 1 pH unit represents a 10 fold
increase in hydrogen ion activity.

Table3. Assessment of lake acidification based on pH

Lake acidity  Status
pH less than 5 Acidic: Critically Impaired

pH 5.0¢ 6.0 Acidic: Threatened

pH 6¢ 6.5 Acidic: Acceptable
Image7. Dissolved organic matter can make a lake appear PH 6.5¢ 7.5 Circumneutral: noAampacted
different shades of brown due to its selective light pH >7.5 Alkaline:non-impacted

absorption.

For objective quantification of apparent color Lakes can become acidified when they are

LILJ- NB

water samples are compared to standards of
platinum-cobalt solution (PtCo wunits) via
spectrophdl 2 YS G NBE & & ¢ NHzS
transmitted by a solution after the removal of

02

influenced by organic acids from wetlands and

k%o S Igr,wher}\ acidic pr%cigitatian faflls on 31 poorly
bu ereﬁ watérdhed tbrlscoll ePa. 2(?0%' Wetzel
2001). In the Adirondacks acidification status can
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be assed from pH values based on the guidelinesAlkalinity is a function of the amount of calcium
outlined in Table 3. carbonate in the water which is derived mainly

from the watershed.
In 2015 the average pH values ranged from 5.6 to

8.0. The majority of lakes (94%) fell in the Most Adiondack lakes exist on slowly weathering
circumneutral range between 6.5 and 7.5 (Figuresgranitic bedrock that has a slow rate of calcium
3 and 4). Analysis of the historical data ralgee carbonate generation, and therefore lower acid
that 90% of participating lakes showed no neutralizing ability. The opposite is true for lakes
statistical change in pH over time and that 10% that exist on bedrock derived from ancient ocean
have exhibited a increasing trend (less acidic).  deposits, such adimestone or dolomite. Soil
depth also plays a role in acid neutralizing
Alkalinity capacity, with deeper soils offering more
Alkalinity (or acid neutralizing ability) is the buffering ability than shallower soilsAlkalinity is
capacity of water body to neutralize acids and quantified by analyzing them amount of dilute
thereby resist changes in pH. The alkalinity of aacid is required to lower the pH of ake sample
lake plays a major role in whether or not a lake isto 4.3 pH units, the point at which all of the
impacted by acid deposition. carbonate and bicarbonate alkalinity is
consumed. The acid neutralizing ability of a lake
can be generally assessed following the
parameters presented in Table 4.

-
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Figure2. Frequency histograms of average 2015 ALAP values for transparency, total phosphorus, chlorophyll, and co
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Trophic Status pH

' @ Eutrophic
C Mesotrophic

O Acidic: Acceptable 2  Alkaline

@ Oligotrophic @ Acidic: Threatened @  Circumneutral
Acid Sensitivity Road Salt Influence

Present - Low
Low Sensitivity Moderat
erate

L]
- L]
e C  Moderately Sensitive
. Extremely Sensitive @ High
[ IMiles e h’ ) o
0 125 25 50 ®  MNotSensitive © Mot Significant

Figure3. Condition of the 2015 ALAP lakes in terms of trophic state, acidity, acid sensitivity, and roac#aérice.
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A wide range of buffering abilities exists acrossBased on laboratory studies the lethal
the Adirondack Region. In 2015 thaverage concentration for most aquatic organisms is
alkalinity values ranged from less than 2 mg/L to much higher than concentrations encountered in
nearly 50 mg/L, with roughly 50% of the lakes a lake environment. Hower, at times lethal
exhibiting some acid sensitivity (Figures 3 and 4).concentrations can be encountered in neaad
Analysis of the historical data reveals that 64% ofenvironments that receive direct ruoff such as
participating lakes showed no statistical chang road side streams or vernal pools (reviewed by
in alkalinity over time and that 36% have Findlay and Kelly 2011; Kelting and Laxson 2010).
exhibited a negative trend.

Indirect effects to aquatic systems haalso been

Table4. Acid neutralizing ability and acidification status . .
documented. For example sodium actively

assessment based on alkalinity concentration (mg/L as

CacCo). displaces base cations (Ca, K, and Mg) as well as
— - h metals from th il, ntially el in
Alkalinity Buftering hea.lvy etals 9 t. e sor:( potentially elevating
(mg/L) Ability Aailesiian CEliE their concentration in §u ace waters. In.some
<0 none acidified extreme cases excessive road salt pollution can
0-2 low extremely sensitive interfere with lake stratification due to salts
2-10 moderate moderately sensitive effect on water density (Bubeck et al. 1971;
10-25 adequate low sensitivity Kjensmo 1997). Sodium and chloride impart an
>25 high not sensitive

undesirable taste to drinking water. The US EPA
has guideline of 250 mg/L for chloride and 20

. . mg/L for sodium, but these are farinking water
Sodium and Chloride J d
only and are not enforceable standards.

Lakes in the Adirondack region have naturally low
concentrations of chloride and sodium, with
average background concentrations of 0.2 mg/L
and 0.5 mg/L respectively (Kelting et al. 2012).
However, wide spread use of road deicers
(primarily sodium chloride have significantly
increased the concentration of these chemicals in
the environment. Each year approximately §
98,000 metric tons of road deicers are spread i’ég
across state roads in the Adirondacks. (Keltinggs &
and Laxson 2014). Recent research by Kelting 6
al. (2012) highlighted that concentrations of |a0e8 Road Salt (NaCl) being loaded into the back of a
sodium and chloride in Adirondack Lakes are plow truck (photo by Paul Sancya/AP).

directly proportional to the density oftate roads
within the watershed.

Although it is difficult to use sodium and chloride
concentration to assess impact to the aquatic
environment, the concentration of these

chemicals serve as a reliable index for the level of
hydrologic connectivity a lake has with salted
roads in its wateshed. We propose the

boundaries presented in Table 5 as a general

Road salt can have direct and indirect effects on
aquatic ecosystems. It is clear that theredit

impact of road deicers on organisms is not well
understood, and is highly variable across taxa.
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guideline for gauging road salt influence on a
lake.

Table5. Assessment of road salt influence based on
chloride concentration.

Chloride (mg/L) Road Salt Influence
Lessthan 1.0 Not significant

1-5mg/L Present Low
5-20 Moderate
20-50 High

Sodium and chloride are analyzed separatel
from each other in the laboratory using two ¥
automated methods. Chloride is measured by
injecting the water sample through an ion
chromatograph where the chloride is separated
from other negatively charged ions Iayselective Ima_ge9. Direqt roadsalt_runoff Coming off of NYS R3D _

. - . during a thawing event in the spring of 2015. The chloride
resin and then quant'f'ed with a voltmeter. concentration of this melt water waspproaching 5,000
Sodium is analyzed with an atomic emission mg/L which is ¥ the concentration of sea water.
spectrophotometer. The water sample is .
introduced into a very hot argon plasma torch Calcium
that excites the sodium ion into a higher energy Calcium plays an important role in lake ecology
state. When the ion fexes it emits light in a because it is an essential element for the
characteristic wavelength, the intensity of which Structure and physiology of all organisms. For
is proportional to the amount of sodium in the €xample, calcium is needed for bones aeeth
sample. Regular analysis of sodium and chloriden Vertebrates, exoskeletons and shells in
was initiated by the AWI in 2010. Only a handful invertebrates, and biochemical regulation in

of lakes have chloride data that tends before ~ Plants to name a few. The ultimate source of
2010. calcium in lakes is weathering of the bedrock, and

to a lesser extent atmospheric deposition (dust).

As expected, a wide range of salt concentrations 1he majority ofakes in the Adirondacks have low
existed across the region in 2015, driven primarily concentrations of calcium, typically between 2
by the density of salted roads in the watershed. @hd 5 mg/L. The reason for the relatively low
In 2015 the average chloride concentration concentration is that the granite bedrock under
ranged from less than 0.5 mg/L to asthias 46 the Adirondacks weathers slowly resulting in a
mg/L. Based on these concentrations alone welow rate of calcium generation. The are
believe that roughly 70% of the participating however many lakes in the Adirondacks that
lakes are influenced by road salt (Figures 3 angreside on calcium rich bedrock resulting in much
4). Analysis of the limited historical data reveals higher calcium concentrations, examples include
that 87% of participating lakes showed no Augur Lake (Ca = 12mg/L), Long Pond (Ca = 16
statisticalchange in chloride over time and that Mg/L), and Lake Colby (Ca = 11mg/L).

10% have exhibited an increasing trend.
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Environmental stressors naaffect the calcium analyzed reglarly since 2010 (see Sodium and
concentration of lakes. Research on northeastern Chloride). In 2015 the average calcium
lakes has demonstrated that acid deposition has concentrations values ranged from 1 mg/L to 16
depleted calcium stores in soils leading to mg/L. The majority of lakes (65%) have calcium
reduced calcium concentrations over time (Strock concentrations less than 5 mg/L (Figure 4). We
et al. 2014; Keller et al. 2001). The inflaerthat  found three lakes with calcium concentrais
road salting has on calcium concentrations is anwithin the minimum range needed to support a
emerging research area. Some municipalitiesviable zebra mussel population (Augur Pond,
utilize calcium chloride to deice roads, thereby Austin Pond, and Long Pond). Trend analysis was
increasing the calcium content of the watershed. not performed on calcium concentrations in
When rock salt is used as a deicer the sodium car2015.

displce calcium in the solil, potentially leading to

increase calcium concentrations in the ground Conductivity

and surfaces water. Kelting and Laxson (2014)Conductivity is a measurement of the ability of a
observed that the combined concentration of water sample to conduct electricity. Pure®is a
calcium, magnesium and potassium in lakes withpoor conductor of electricity. The ability of water
paved roads in the watehed was 62% greater to conduct electricity increases as the
than lakes with no paved roads. concentration of dissolved ions in the water
increases. Thus, conductivity is considered a
strong indicator ofthe amount of dissolved ions
in water. Typically the conductivity of a clean
undeveloped lake in the Adirondacks is in the
range of 1625 uS/cm. Elevated conductance
may be indicative of road salt pollution, faulty
septic systems or the influence of bogsd

_ wetlands in the watershed. Conductivity is a very
in - the useful surrogate when the relationships between
ion concentrations and conductivity are known.
For example, conductivity can be used to
estimate sodium and chloride concentrations in
streams (Daleyteal. 2009).

Calcium concentration is a good indicator of the
overall habitat suitability for the zebra mussel, a
non-indigenous species from Eurasia that has
been spreading through the world. Researchers
have reported that the minimum calcium

concentrations needed to support a viable zebra
mussel population is in the range of-20 mg/L,
lakes

lower than most, but not all
Adirondacks (Whittier et al. 2008).

® Zebra mussel locations

—r

Sl
P

Image 10. Zebra mussedtistribution in NYS (left) and an
aggregation of zebra mussels growing attached to a native
mussel from USFW}pE

. .
da "'f.",--..‘.‘f' i

| ‘:ﬂ:f: _ % Conductivity is measured in the laboratory with a

b gl i l ‘ conductivity meter. The instrument applies an

e [ ——— [~

2 5 {

alternating electrical current to two electrodes
immersed in the water sample and measures the
resulting voltage. Electrical conductance is
influenced by water temperature so all
measurements are scaled to the conductance at

Calcium  concentration is analyzed alongside yge ¢ known as specific conductivity.

sodium and other metals using an atomic
emission spectrophotometer and has only been
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In 2015 the average conductance values rangedAnalysis of the historical data reveals that 70% of
from 10uS/cm to 200 pS/cm (Figure 4).  We participating lakes showed no statisticdlange
found chloride concentration to be thenain in conductivity over time and that 27% exhibited
driver in lake conductance ithe ALAPdataset, a significant downward trend in conductivity.
chloride concentrationexplained 91% of the

variability in conductivityFigure 5p <0.001, T=

0.91).

250
200
150

100

ALAP Specific Conductance (pS/cm)

0 10 20 30 40 50 60
ALAP Chloride Concentration (mg/L)

Figureb. . Relationship between chloride concentration and specific conductance in ALAP lakes from 2015. (p <!
2
r’=0.9, n = 305).
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Individual Lake Reports

The data and accompanying analysis provided in this report give insight into the water quality of the
study lakes, more detailed limnological studies may be necessary to produce management
recommendations or specific trend interpretations. Readers inte@&h additional information or
accesses to the raw data aeacouragedo contact the corresponding authoEach lake description
includes lake and watershed characteristics, general water quality assessment, tabulated 2015 data,
historical analysis ana brief summary. An example of the lake report format can be seen below

Historical data and trend analysis

|

Lower Saranac Lake ~ Time Series

Lower Saranac Lake
Watershed Lo 2 e

. . 4 ) Characteristics
characteristics / PRl
e

Watershed
Characteristics

General water A= = g = . : =
quality assessment £ AL EAASAS | :

Trophic State Acidity Acid Neutralizing Capacity | Road Sait Influence oA [\ :
S Moderste Mogerat ! \

rd

Water Quaily vorue 9nd AEtondal rends for Lower Soranck Lot aunng ihe 2015 1amping 3ecidn, Trend onciysis wes - - e
RO PErTOrMEd On Arogen o COKm 303 BIX beiow Setecton bt
Anrl verope voiues of 1EIeCt woter QUONty INSOtors for Lower Soromx Loke, 2001-2015 Viertcol bory represent 2 3
on of the meon. 501 Irend lines ocross the G0t InCote & 1O TCORy S1gmficont trend (9 <0 05

Date
R OOy e Sampliiy Uie Loy L Trend
6/27/2015 72512015 Augwst of Findi
Transparency (m) 30 30 30 Decressing
R Its f 2015 Total Phosohorus (g/t) 102 104 123 No change - ”"""""“'w"‘ B SHcaduin
en monored by AL voiunteers a8 the
m Chiorophy®o /) ° 2 . n
esults fro G sohghon a 2 $ "5 cheagh 2 cormitted for snatysis 2015, The water Quality can
Laboratory o 75 70 73 ncressng 088 folows:
_— $p. Conductance (us/cm) 6s 00  Nosawgle 608 No change
Coloc (P4Co) 583 20 3s1 o hinds o Lower Saranac is & mesotrophic water body, the trophic status of the lake has remained farly constant
Aatery (mg) 4 31 A Oscressing e montonngbegan Mowever, the 1ecch ranioa ency has eshibted s sgnficant downward trend
rate of sppronimately 14 iy
Novate-totrogen (ug/l) 1s 0 504 Notanszed S48 7800, of Ampraviataly A4 Eonyent
Choride (mg/) 107 107 107 Mo change The ke is¢ rage 5Hof the 2015 samples was 7.3 pH unts We detected sn
Calcium (me/t) a2 4 43 Notanshaed BOTeE Y aac 09 PV by ke 7
e mAY o s popd " thares o The Alkatinity of the | exhibted s downward rend over the rate 806 mg/L/vear since

monitoring began
o The chioride concentration of the lake averaged 107 mg/t, which is 57 times greater than background
concentrations observed In Adirondack Lakes. This elevated concertration is ikely due to the 100km

of rosds inthe watershed

Summary of data

[ ——
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Amber Lake

Amber Lake

[ ] wstershed Boundary

Location

County:

Town:

St Lawrence

Hopkinton

Lake
Characteristics

Surface Arez [ha):
Shorefine Length [km):
Max. Depth [m):
volume [m?):

Fush rate [times /ysar):

45

4

21
451290

52

2

Watershed
Characteristics

Watershed Area (ha):
Surface water (%)
Deciduous Forest (%):
Evergreen Forest (%):
Mued Forest (%)
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads (km):

370
13

25

o o o o

Trophic State
Mesotrophic

Acidity
Acidic (Threatened

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trends for Amber Lake during the 2015 sampling seaswmhanalysis was not
performed on nitrogen or calcium data.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)

Sodium (mg/L)

June 7/8/2015 8/21/2015
15 1.0
57 8.4
7.5 5.3
5.7 55
No Sample  16.9 20.5
81.9 81.9
6.0 7.1
23.3 16.1
0.7 0.8
2.5 2.7
0.9 0.9

Average

1.3
7.1
6.4
5.6
18.7
81.9
6.6
19.7
0.7
2.6
0.9

Trend

Increasing
No change
No change
No change
No change
No change
No change

Not analyzed

No change

Not analyzed

No change

*See table of content for description of water quality indicators
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Amber LakeTime Series
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Annual average values of select water quality indicators for Amber Lake2PQ®9V ertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Amber Lake is a 45 ha lake located in St. Lawrence County in the Town of HopkimgtdakeTs located within a 370
ha watershed dominated by forests. Amber Lake has been monitored by ALAP volunteers and the Adirondack
Watershed Institute since 2009.

I Amber Lake is a mesotrophic lake of relatively low transparency compared to the Alas&t.dehe reduced
transparency is likely the result of dissolved organic material from the surrounding wetland, which make up 20% of
the watershed area.

91 Concentrations of phosphorus and chloropkykre highly variable in each sampling year and actassik year
data set. This variability is likely related to the high flushing rate of the lake, calculated at 5.2 times/year

9 Samples from 2015 were found be acidic, with an average pH of 5.6

9 Only two samples were received in 2015. The chloroghyita wa flagged because s it was improperly packaged
in the aluminum foil.
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Arbutus Lake

s =im das as [=] watershed Boundary

Location

County:

Town:

Essex

Newcomb

Lake
Characteristics

Surface Arez [ha):

Shorefne Length [km):
Max. Depth {m):

volume (m?):

Fush rate [times /ysar):

48

5

1520320
1.8

Watershed
Characteristics

Watershed Area (ha):
Surface water (%)
Deciduous Forest (%):
Evergreen Forest (%):
Mued Forest (%)
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads (km):

353
14
48
14

16

o o o o o

Trophic State
Mesotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trends for Arbutus Lake during the 2015 sampling seasohanalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp.Conductance (uS/cm
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)
Calcium(mg/L)

Sodium (mg/L)

1.6
3.8
5.6
6.7
15.0
32.0
4.1
18.1
0.5
2.0
0.7

SamplingDate
6/22/2015 7/22/2015 8/20/2015
3.5 3.5
10.2 20.2
57 1.6
7.2 6.8
14.2 14.6
28.9 32.0
4.6 4.6
BDL 1.7
0.3 0.9
2.4 2.5
0.7 0.6

Average

2.9
11.4
4.3
6.9
14.6
31.0
4.4
5.2
0.6
2.3
0.6

Trend

No change
Decreasing
No change
No change
Decreasing
No change
No change

Not analyzed

No change

Not analyzed

No change

*See table of content for description of water quality indicators
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Arbutus Lake: Time Series
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Annual average values of select water quality indicatoré\rbutus Lake, 2002015. Vertical bars represent + 1
standard deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Arbutus Lake is a 48 ha lake located in Essex Countg iFfotlin of Newcomb. The lake is located within a 353 ha
watershed dominated by forests. Arbutus Lake has been monitored by ALAP volunteers and the Adirondack Watershe
Institute since 2001.

1 Arbutus Lake is best classified as a mesotrophic lake. Saskhiahsparency and chlorophyiconcentrations have
remained relatively stable since 2001 and have exhibited no significant trend. Conversely, total phosphorus has
exhibited a significant downward trend. Some of this decrease may be attributed to n@tgydupgrades in 2010.

1 Samples from 2015 were found to be circumneutral in terms of their acidity, with moderate sensitivity to acid
deposition.

91 Arbutus Lake serves as a good example of the inherently low concentrations of chloride and sodium found in
watershed that lack maintained paved roads.
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Augur Lake

[[ ] wsatershed Boundary

Location

County:

Town:

Essex

Chesterfield

Lake
Characteristics

Surface Arez [ha):

Shorefine Length [km):
Max. Depth {m}):

volume (m’):

Flush rate {times /year):

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads [km):

o o
oW

n
«

Trophic State
Mesotrophic

Acidity
Alkaline

Acid Neutralizing Capacit

Adequateg low sensitivity

Road Salt Influence
High

Water quality values and historical trends for Augur Lake during the 2015 sampling season. Trend analysis was not
performed on nitrogen of calcium data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)
Sodium (mg/L)

7/2/2015
2.5
30.7
4.1
8.9
170.5
10.2
17.9
BDL
40.6
7.1
22.8

7/23/2015 8/23/2015
2.2 2.5
16.6 23.6
7.9 9.6
8.6 6.3

200.0 188.4
22.7 32.0
18.3 44.1
BDL BDL
40.8 39.6
14.5 13.2
24.6 20.2

Average

2.4
23.6
7.2
8.0
186.3
21.6
26.8
BDL
40.3
11.6
22.6

Trend

No change
No change
No change
No change
No change
No change
Decreasing
Not analyzed
No change
Not analyzed
No change

*See table of content for description of water quality indicators
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Auqur Lake: Time Series
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Annual average values of select water quality indicators for Augur Lake-22QE0 Vertical bars represent + 1 standard
deviation of the mean; Soltdend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Augur Lake is a 146 ha lake located in Essex County in the Town of Chesterfield. This lake is located within a 3,397 hi
watershed dominated by forestaugur Lake has been monitored by ALAP volunteers and the Adirondack Watershed
Institute since 2010

9 Augur Lake is best classified as a mesotrophic lake. Total phosphorus concentrations have been very similar over 1
past 5 years, and lower than they ware2010, the first year of ALAP participation.

9 Augur Lake is one of the few alkaline water bodies in the ALAP data set. The Alkalinity of the lake averaged 26.8
mg/L in 2015 and is well buffered against changes in pH. We did detect a significant dovwnewdrid alkalinity.
Alkalinity concentrations have been stable for the past four years, and we suspect the values fa@020%¥e an
error.

1 The 2015 sodium and chloride concentrations in Augur Lake are the highest in the ALAP dataset and averaged 22.
Yak[ FYR nnodo Y3Ik[ NBALISOGA@Stes RSY2yaidNXdAy3a GKIG
roads in the watershed.

9 Calcium concentrations in the lake averaged 11.6 mg/L, just below the suggested threshold for a variable zebra
musselpopulation.
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Austin Pond

County: Warren
Locatlon Town: Johnsburg
Surface area [ha): 9
Lake Shorefne Length [km): 2
Max. Depth {m}): 5
Characteristics —— aszse
Flush rate {times/year): 49
Watershed Area (ha): 121
Surface water (%): 10
Deciduous Forest (%): 28
vergreen Forest (%):
Watershed g o -
Characteristics e ‘
: R;s dential (%): 8
[ Webershed Bouncary
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Mesotrophic Circumneutral Well buffered¢ not sensitive Moderate

Water quality values and historical trends for Austin Pond during the 2015 sampling season. Trend analysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 612012015 7/24/2015 8/17/2015 Average Trend

Transparency (m) 1.6 1.2 2.0 1.6 No change

Total Phosphorus (ug/L 10.9 15.2 14.4 13.5 Decreasing
ChlorophyHa (ug/L) 3.7 7.5 7.0 6.0 No change
Laboratory pH 6.8 6.4 6.9 6.7 No change

Sp. Conductance (uS/cr 106.1 110.3 108.0 108.1 No change
Color (PCo) 13.3 13.3 7.1 11.2 No change

Alkalinity (mg/L) 30.8 34.3 33.6 32.9 Decreasing
Nitrate-Nitrogen (ug/L) BDL BDL BDL BDL Not analyzed
Chloride (mg/L) 15.2 16.0 18.0 16.4 No change
Calcium (mg/L) 11.7 11.3 11.8 11.6 Not analyzed

Sodium (mg/L) 9.6 8.2 8.3 8.7 No change

*See tableof content for description of water quality indicators
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Austin Pondc Time Series
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deviation of the mean; Solid trend lines acrossdhta indicate a statistically significant trend (p < 0.05).

Summary of Findings

Austin Pond is an 8.6 ha lake located in Warren County in the Town of North Creek. The lake is located within a 120 h
watershed dominated by forests. Austin Pond has bmenitored by ALAP volunteers and the Adirondack Watershed

Ins

titute since 2000.

9 Austin pond is best classified as a mesotrophic lake. The transparency and chleaamindentration have been
relatively stable over time. The total phosphorus concentratias exhibited a significant downward trend at a rate

of approximately 0.6 pg/L/year.

The pond is circumneutral in terms of its acidity (pH = 6.7) and well buffered against changes in pH. However, we
did detect a slight yet statistically significantvdoward trend in alkalinity at a rate of approximately 0.5 mg/L/year.
Sodium and chloride concentrations averaged 8.7 mg/L and 16.4 mg/L respectively in 2015, demonstrating that the
chemistry of the pond is influenced by NYS Rt. 28. The chloride concentodthustin Pond is greater than 86% of

the participating ALAP lakes. Although we did not detect a statistical trend in the historical chloride concentration,
the values have been steadily increasing since 2011.
Calcium concentration averaged 11.6 mgil2015 which is just below the suggested lower threshold required for a

viable zebra mussel population.
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Big Moose Lake

County: Herkimer

Location e

Surface Arez [ha): 499

Lake Shorefne Length [km): 32

Max. Depth {m}): 213

Characteristics S 2400000

Flush rate (times/year): 2

Watershed Area (ha): 2885

Surface water (%): 10

Deciduous Forest (%): 29

Big Moose Lake EBvergreen Forest (%): 27

Watershed ;

Characteristics B : *

R;s dential (%): 0

! — . _L:‘“' [ watershed Boundary ::r.- ::::j::; 2
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Mesotrophic Circumneutral Low Not Significant

Water quality values and historical trends for Big Moose Lake during the 2015 sampling $easdranalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 62712015 7/25/2015 8/22/2015 Average Trend
Transparency (m) 2.0 2.5 2.8 2.4 No change
Total Phosphorus (ug/L 3.1 12.0 6.9 7.3 No change
ChlorophyHa (ug/L) 11 6.9 6.2 4.7 No change
Laboratory pH 7.4 6.9 7.0 7.1 Increasing
Sp. Conductance (uS/cr 10.5 8.9 9.6 9.7 Decreasing
Color (PCo) 38.3 22.7 25.8 28.9 No change
Alkalinity (mg/L) 1.7 1.4 2.4 1.9 No change
Nitrate-Nitrogen (ug/L) 85.4 50.3 17.8 51.2 Not analyzed
Chloride (mg/L) 0.6 0.5 1.2 0.7 No change
Calcium (mg/L) 11 1.3 15 1.3 Not analyzed
Sodium (mg/L) 0.6 0.5 0.7 0.6 No change

*See table of content for description of water quality indicators
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Big Moose Lake Time Series
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Annual average values of select water quality indicator8ig Moose Lake, 202D15. Vertical bars represent = 1
standard deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Big Moose Lake is a 499 ha lake located in HerkimemtZauthe Town of Webb. The lake is located within a 9,685 ha
watershed dominated by forests. Big Moose Lake has been monitored by ALAP volunteers and the Adirondack
Watershed Institute since 2004.

1 Big Moose Lake is best classified as a mesotrogkec faverage water transparency has been relatively stable over
time. However, chlorophyth and total phosphorus values have exhibited considerable variability. No statistical
trend was detected in the trophic indicators.

9 The acid neutralizing ability &ig Moose is low, with alkalinity values typically in the rang& Ing/L. Despite the
low alkalinity the pH of the lake has been significantly increasing since 2004. This trend is likely part of a regional
decrease in acid deposition rate.

1 Sodium and doride concentration in Big Moose averaged 0.6 and 0.7 mg/L in 2015. These values are within the
range expected for a lake lacking salted state roads in the watershed.
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Blue Mountain Lake

. County: Hamilton
Locatlon Town: Indian Lske
»
Surface area [ha): 500
Lake Shorefne Length [km): 25
Max. Depth {m): 205
Cha racteristics volume [m?}: 75723176
Fush rate (tmes /ysar): 0.28
Watershed Area (ha): 2972
Surface water (%): 21
Blue Mountsin Lake Deciduous Forest (%): 42

Wa te rshed Evergreen Forest [%1_:

Mied Forest (%): 11

Characteristics s

Agricuitural (%):

Local Roads (km):

8
0
Residential (%): 3
4
9

i [_]watershed Boundary St foads ok
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Oligotrophic Circumneutral Moderate Moderate

Water quality values and historical trends for Blue Mountain Lake during the 2015 sampling Jeardranalysis was
not performed on nitrogen or calcium data. BDL=below detection limit, + = estimated vale (less than quantitation limit).

Sampling Date

Water Quality Indicator 526 6/26 725 8/17 923 Average Trend
Town Bay
Transparency (m) Visible on Bottom No change
Total Phosphorus (ug/L 5.8 4.7 7.1 6.6 4.6 5.7 No change
ChlorophyHa (pg/L) 0.3 0.9 3.9 +0.1 0.1 1.0 Decreasing
Laboratory pH 7.8 6.9 6.5 7.2 7.3 7.1 No change
Sp. Conductance (uS/crr 499 68.1 695 67.3 68.9 64.7 Decreasing
Color (PiCo) BDL 10.2 BDL 25.8 7.1 5.2 Increasing
Alkalinity(mg/L) 8.0 7.5 9.2 8.1 8.5 8.2 No change
Nitrate-Nitrogen (ug/L) 32.2 303 4.1 BDL BDL +13.4 Not analyzed
Chloride (mg/L) 100 15.0 152 166 159 14.5 No change
Calcium (mg/L) 3.1 3.5 3.4 3.6 3.4 3.4 Not analyzed
Sodium (mg/L) 7.5 10.9 9.0 9.4 8.8 9.1 No change

*See table of content for description of water quality indicators
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Sampling Date

Water Quality Indicator 5/26 6126 2175 817 923 Average
East Bay

Transparency (m) 9.8 7.9 8.4 7.6 9.1 8.6

Total Phosphorus (ug/L. 4.4 3.8 5.1 17.1 15.5 9.2

ChlorophyHa (ng/L) 0.6 1.4 1.3 0.6 0.3 0.8

Laboratory pH 7.7 7.0 6.5 7.1 7.2 7.1

Sp. Conductance (uS/cr  71.0 66.4 66.2 66.5 73.9 68.8
Color (P1Co) 81.9 13.3 7.1 7.1 10.2 23.9

Alkalinity (mg/L) 4.2 7.3 8.3 8.2 10.0 7.6
Nitrate-Nitrogen (ug/L) 51.0 314 6.0 BDL 14.6 +20.5
Chloride (mg/L) 15.3 14.2 15.0 16.7 16.9 15.6

Calcium (mg/L) 3.2 3.2 3.4 3.6 3.8 3.4
Sodium(mg/L) 10.8 10.7 9.4 9.4 9.5 10.0

West Bay

Transparency (m) 10.1 7.3 8.2 7.9 7.6 8.2

Total Phosphorus (ug/L. 10.0 4.6 4.0 6.1 6.3 6.2

ChlorophyHa (ug/L) 0.6 1.6 +0.1 0.4 0.8 0.7

Laboratory pH 7.8 6.3 6.6 7.4 7.3 7.1

Sp. Conductance (uS/cr  69.6 67.5 26.7 67.6 68.6 60.0
Color (PiCo) 22.7 10.2 10.2 10.2 7.1 12.1

Alkalinity (mg/L) 8.3 7.2 4.3 8.2 8.8 7.4
Nitrate-Nitrogen (ug/L)  49.9 29.4 2.1 BDL BDL +16.5
Chloride (mg/L) 15.5 14.4 6.8 16.5 16.2 13.9

Calcium (mg/L) 3.2 3.4 1.6 3.5 3.5 3.0

Sodium (mg/L) 10.4 10.8 3.6 9.4 8.8 8.6

Halsch Bay
Transparency (m Visible on Bottom

Total Phosphorus (ug/L  10.9 4.6 4.5 9.3 2.1 6.3

ChlorophyHa (pg/L) 0.8 1.9 2.2 0.9 0.8 1.3

Laboratory pH 7.8 6.3 6.4 7.5 7.3 7.1

Sp. Conductance (uS/cr 72.4 45.0 66.5 67.2 68.9 64.0
Color (Pi€Co) BDL 7.1 10.2 7.1 10.2 6.5

Alkalinity (mg/L) 8.1 4.1 8.1 8.1 8.6 7.4
Nitrate-Nitrogen (ug/L) 48.2 22.0 +1.6 1.1 +1.3 14.9
Chloride (mg/L) 16.5 9.4 15.2 16.9 15.9 14.8

Calcium (mg/L] 3.0 2.4 3.3 3.6 3.4 3.2

Sodium (mg/L) 10.8 7.1 9.3 9.6 8.8 9.1
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Blue Mountain Lake Time Series
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Lake wide annual average values of select water quality indicators for Blue Mountain Lak2p1998ertical bars
represent + 1 standard deviation of the mean; Solid trend finesss the data indicate a statistically significant trend (p
< 0.05).

Summary of Findings

Blue Mountain Lake is a 500 ha lake located in Hamilton County in the Town of Indian Lake. The lake is located within
2,972 ha watershed dominated by forests. Blue Mountain Lake has been monitored by ALAP volunteers and the
Adirondack Watershed Instite since 1998.

1 Blue Mountain Lake is an oligotrophic lake. The average transparency was 8.4 meters which is greater than all of tl
other participating 2015 ALAP lakes. No statistical trend was detected in transparency or total phosphorus over the
18 yea data set. The chlorophydl concentration has exhibited a slight yet significant downward trend at a rate of
approximately 0.06 ug/L/year.

1 The samples from 2015 were found to be circumneutral in terms of their acidy, averaging 7.1 pH units. The water is
moderately sensitive to acid deposition.

1 Sodium and chloride concentrations average 9.2 mg/L and 14.7 mg/L respectively, indicating that the chemistry of
the lake is influenced by salted roads in the watershed. Chloride concentration is greater thah @%cipating
ALAP lakes and is approximately 73 times higher than background concentration.
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Brandreth Lake

County: Hamilton

Location Town: Long Lake

Surface Arez [ha): 282

Lake Shorefne Length [km): 18

Max. Depth {m): 54

Characteristics - s0279840

Brandreth L sk e Fush rate (times/year): 0.18

Watershed Arez [ha): 2288

Surface water (%): 19

Deciduous Forest (%): 44

Evergreen Forest {%): 7

Watershed

Characteristics e ”

R;s dential (%): 1

b Sy Los [_]wsatershed Boundary ::r.- :::j::; 2
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Oligotrophic Circumneutral Low Not Significant

Water quality values and historical trends for Brandreth Lake during the 2015 sampling Seasahanalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator e Z120/2015 _8/17/2015 Average Trend

Transparency (m) 8.0 7.6 7.8 Decreasing

Total Phosphorus (ug/L 14.8 4.1 9.4 No change
ChlorophyHa (ug/L) 0.4 BDL 0.1 No change

Laboratory pH 6.9 7.4 7.1 Increasing

Sp. Conductance (uS/cm No Sample 10.1 10.5 10.3 Decreasing

Color (PtCo) 0.8 19.6 10.2 Increasing

Alkalinity (mg/L) 1.9 2.0 2.0 No change
Nitrate-Nitrogen (ug/L) 170.0 174.0 172.0 Not analyzed
Chloride (mg/L) 0.2 BDL BDL No change
Calcium(mg/L) 1.3 15 1.4 Not analyzed

Sodium (mg/L) 0.6 0.6 0.6 No change

*See table of content for description of water quality indicators
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Brandreth Lake: Time Series
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Annual average values of select water qualityicators for Brandreth Lake, 199815. Vertical bars represent + 1
standard deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Brandreth Lake is a 362 ha lake located in Hamilton County in the Town of Long Lake. The lake is located within a 2,2
ha watershed dominated by forests. Brandreth Lake has been monitored by ALAP volunteers and the Adirondack
Watershed Institute since@P8.

1 Only two samples were received by the laboratory in 2015.

1 Brandreth Lake is an oligotrophic lake with low concentrations of phosphorus and chloraphii transparency of
the lake averaged nearly 8 meters in 2015, and was greater than the tnamsgyaof 97% of participating ALAP
lakes. We detected a slight, yet significant decrease in the transparency of the lake at a rate of approximately 23
cm/year. This trend may be related to the increase observed in color, as greater color tends to resgirin
transparencies.

T ¢KS I OAR ySdziNI fATAYy3a FoAfAGE 2F . NIYRNBOGK [F1S A&
alkalinity the pH of the lake has been significantly increasing since 1998. This trend is likely part of a regional
decrease in acid deposition rate.

1 Sodium and chloride concentration in the lake averaged 0.6 and 0.2 mg/L in 2015. These values are within the rang
expected for a lake lacking salted state roads in the watershed.
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Butternut Pond

it . County: Essex

* Location Town: Chesterfield

Surface Area (ha): e8

Lake Shorefine Length (km): 4
Butternul Pand . " Max. Depth {m):
.r Cha racterIStICS volume (m?):
Flush rate {times/year):

Watershed Area (ha): 1347

Surface water (%): 5

Deciduous Forest (%): 45

vergreen Forest (3%): 2

Watershed | "7 7. e

Characteristics e ‘

R;s dential (%): 8

e v [aisnes souncary s

TrophicState Acidity Acid Neutralizing Capacity Road Salt Influence

Mesotrophic

Acidic (acceptable)

Well bufferedg not sensitive

High

Water quality values and historical trends for Butternut Pdadng the 2015 sampling seasdrrend analysis was not

performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)

Sodium (mg/L)

6/26/2015 7/21/2015 8/18/2015

3.5
13.3
2.7
5.8

191.0

22.7
29.4
BDL
35.6
10.6
26.4

3.8 4.4
9.1 9.4
1.7 2.1
7.0 6.3
163.9 177.2
28.9 22.7
29.0 34.7
2.8 35.7
32.6 36.4
9.6 10.5
22.2 23.1

Average Trend

3.9
10.6
2.2
6.4
177.4
24.8
31.0
+12.5
34.9
10.2
23.9

pazAreue 10N

*See table of content for description of water quality indicators
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Butternut Pond-Summary of Findings

Butternut Pond is a 66 ha pond located in Essexi§an the Town of Chesterfield. The pond is located within a 1,347
ha watershed dominated by forests. This is Butternut Ponds first year in ALAP. Trend analysis will be performed on wa
guality indicators after five years of data have been collected.

9 Butternut Pond is best classified as a mesotrophic waterbody. The transparency of the lake averaged 3.9 meters,
which is greater than 63% of the participating lakes.

1 The pH of the 2015 samples fluctuated widely, from a low of 5.8 to a high of 7.0. Tagapé! was 6.4, which
would classify this pond a slightly acidic. The alkalinity of the pond averaged 31.0 mg/L asn®esPs greater
than 96% of participating lakes. Given what we know about the alkalinity and bedrock geology of the watershed, the
gt AIKGte | OARAO¢ | aaSaayvySyid asSSvya adzaLlSode 2SS KIF @S
ascertain the acidity.

I The 2015 sodium and chloride concentrations in Butternut Pond are among the highest in the ALAP dataset and
averaged23.9@k [ YR on®dd Y3Ik[ NBaLISOIAGSted ¢KS KAIK Oy
chemistry is influenced by the 10.8 km of US Rt 87.

1 Calcium concentrations in the lake averaged 10.2 mg/L, a few mg/l below the suggested threshold for alsiable ze
mussel population.
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Canada Lake

County Fulton
Location Coriga
* Surface Area (ha) 294
Lake Shoreline Length (km) 14
Max. Depth (m) 4.7
Characteristics olume (m)
Fush rate (times/year)
Watershed Area (ha) 9040
Surface water (%) 8
Deciduous Forest (%) 52
Watershed . 5
Characteristics i :
Residential (%) 1
:l__l—[ﬁm-- [=_] watershed Boundary ;’:; :::: 1:: :: i
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Oligotrophic Circumneutral Moderate Moderate

Water quality values and historical trends for Canada Lake during the 2015 sampling season. Trend analysis was not
performed on nitrogen or calcium data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 6/23/2015 _7/21/2015 8/17/2015 Average Trend
Transparency (m) 4.3 4.7 5.1 4.7 No change
Total Phosphorus (ug/L 5.0 7.7 2.7 5.1 No change
ChlorophyHa (ug/L) 2.0 3.2 1.6 2.3 No change
Laboratory pH 7.5 8.7 6.5 7.5 No change
Sp. Conductance (uS/crr 39.6 41.7 47.7 43.0 No change
Color(PtCo) 13.3 19.6 25.8 19.6 No change
Alkalinity (mg/L) 4.4 5.6 10.2 6.7 No change
Nitrate-Nitrogen (ug/L) 170.0 86.2 157.0 137.7 Not analyzed
Chloride (mg/L) 8.5 9.2 10.3 9.3 Increasing
Calcium (mg/L) 1.6 2.3 3.5 2.5 Not analyzed
Sodium (mg/L) 5.5 6.4 6.2 6.0 No change

*See table of content fodescription of water quality indicators
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Canada Lake Time Series
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Annual average values of select water quality indicators for Canada Lake2@DB0Vertical bars represent + 1
standard deviation of the mean; Solid trend lines across the data tedicstatistically significant trend (p < 0.05).

Summary of Findings

Canada Lake is a 294 ha lake located in Fulton County in the Town of Caroga. This lake is located within a 9,040 ha
watershed dominated by forests. Canada Lake has been monitored by ALAP volunteers and the Adirondack Watershe
Institute since 1999.

9 Carada Lake is an oligotrophic lake. We did not detect a significant trend in any of the trophic indicators. Secchi
transparency averaged 4.7 meters in 2015, which is greater than 79% of the participating ALAP lakes.

1 Water samples from 2015 were found to becumneutral in terms of their acidity, with an average pH 7.5. The
alkalinity of the samples averaged 6.7 mg/L in 2015, suggesting that the lake has moderate sensitivity to acid
deposition.

1 Sodium and chloride concentrations in 2015 averaged 6.0 éhth@/L respectively, suggesting that the chemistry
of the lake is influenced by the 35.2 km of roads in the watershed. Chloride concentration of Canada Lake is greate
than 61% of participating lakes.
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Catlin Lake

Cstlin Lske

[] watershed Boundary

Location

County:

Town:

Hamilton

Long Lake

Lake
Characteristics

Surface Arez [ha):
Shorefine Length [km):
Max. Depth {m}):
volume (m’):

Flush rate {times /year):

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads [km):

Trophic State
Mesotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trenfig Catlin Lake during the 2015 sampling season. Trend analysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)
Total Phosphoru§ug/L)
ChlorophyHa (ug/L)
Laboratory pH
Sp. Conductance (uS/cr
Color (P+Co)
Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)
Calcium (mg/L)
Sodium (mg/L)

2.8
4.1
3.7
6.8
15.9
44.5
4.6
71.7
0.5
2.3
0.8

6/25/2015 7/20/2015 8/17/2015

3.8 3.7
8.0 9.3
3.1 4.9
6.7 6.4
15.8 16.5
28.9 19.6
6.2 6.6
BDL BDL
0.5 1.0
2.3 2.8
0.8 0.8

Average

3.4
7.1
3.9
6.6
16.0
31.0
5.8
+23.1
0.7
2.5
0.8

Trend

No change
Decreasing
No change
No change
Decreasing
No change
Decreasing

No change

No change

Not analyzed

Not analyzed

*See table of content for description of water quality indicators
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Catlin Lakez Time Series
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Annualaverage values of select water quality indicators for Catlin Lake -2003. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Catlin L&e is a 261 ha lake located in Hamilton County in the Town of Long Lake. The lake is located within a 6,390 he
watershed dominated by forests. Catlin Lake has been monitored by ALAP volunteers and the Adirondack Watershed
Institute since 2001.

1 Catlin lake is a mesotrophic lake. Secchi disk transparency and chlorophyll values have remained relatively constar
over the length of the study and shown no significant positive or negative trend. Average total phosphorous
concentration has exhibited a statistity significant downward trend over the 15 years of ALAP participation, with
an annual decrease at the rate of 0.3 pg/L.

1 Catlin Lake is a circumneutral water body in terms of its acidity, with moderate sensitivity to acid deposition. The
alkalinity has ehibited a decreasing trend at a rate of 0.3 mg/L/year.

9 The sodium and chloride concentrations averaged 0.8 mg/L and 0.7 mg/L respectively and are within the range
expected for a lake that lacks salted state roads in the watershed. Elevated chloriden@@4& occurred before
major methodological improvements were made in our ability to quantify chloride, and are thus highly suspect.
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Chapel Pond

Y
Mo

[] Watershed Boundary

Location

County:

Town:

Essex

Keene

Lake
Characteristics

Surface Arez [ha):

Shorefine Length [km):
Max. Depth {m}):

volume (m’):

Flush rate {times /year):

238

885476

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads [km):

Trophic State
Oligotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Present- Low

Water quality values and historical trends for Chapel Pond during the 2015 sampling §easdranalysis was not
performed on nitrogen or calcium data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)
Sodium (mg/L)

12.3
0.5
7.4

13.0

32.0
4.2

25.7
1.2
1.8
1.2

6/26/2015 7/25/2015 10/6/2015

4.0 4.1
11 22.0
1.6 1.6
7.0 7.0
13.2 16.3
13.3 22.7
4.9 6.0
10.0 25.5
1.1 1.6
1.7 2.2
1.1 1.2

Average

4.1
11.8
1.2
7.1
14.1
22.7
5.0
20.4
1.3
1.9
1.2

Trend

No change
No change
No change
No change
No change
No change
No change

Not analyzed

No change

Not analyzed

No change

*See table of content for description of water quality indicators
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Chapel Pond: Time Series
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Annual average values of select water quality indicator<hapel Pond, 206315. Vertical bars represent £ 1
standard deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Chapel Pond is an 8 ha lake located in Essex County Trottre of Keene. The lake is located within a highly sloped 449
ha watershed dominated by forests. Chapel Pond has been monitored by ALAP volunteers and the Adirondack
Watershed Institute from 2003 to 2005 and 2011 to 2014.

1 Chapel Pond is an oligotrophake. The trophic indicators (transparency, TP, and chlorophyll) of Chapel Pond have
been highly variable over the period of ALAP participation. For example, average annual transparency values have
ranged from 3.2 to 6.5 meters, and total phosphorus @nrations have ranged from 5.0 to 9.5 pg/L. Despite the
range of data observed over the 8 years of monitoring no statistical positive or negative trend was detected. Annua
and interannual variability in the trophic indicator values is likely relateth®high turnover rate of the pond,
which has been estimated to flush over four times per year.

9 The pond is circumneutral with moderate sensitivity to acid deposition.

1 The sodium and chloride concentration in chapel pond was 1.2 mg/L and 1.3 mg/L nesgestiggesting that road
salt influence is present in the pond, but it is fairly low.
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Chase Lake

. County: Lewis
Locatlon Town: Watson
*
Surface Arez [ha): 47
Lake Shorefine Length [km): 7
Max. Depth {m}):
Characteristics wolume (m')

Flush rate {times /year):

Watershed Area (ha): 1041
Surface water (%):

Deciduous Forest (%): 12

vergreen Forest (3%): 8

Watershed | “7000 1
Characteristics o b

Agricuitural (%):

Local Roads (km): 5.5

0
Residential [%): 0
5
0

__[[_]wsatershed Boundary )
Ao visg State Roads [km):

Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Mesotrophic Circumneutral Moderate Present- low

Waterlj dz € AG & @I fdzSa | yR KA duiirg) M 2015tsampliNgSs¢alain. Trerd iddallysis ik & Q &
performed after five years of data have been analyzed. BDL=below detection limit.

Sampling Date

Water QualityIndicator 6/20/12015 _7/29/2015 8/16/2015 Average Trend
Transparency (m) 0.8 2.8 2.5 2.0
Total Phosphorus (pg/L, 5.9 10.4 7.1 7.8
ChlorophyHa (ug/L) 4.2 4.3 3.5 4.0
Laboratory pH 6.6 6.9 6.8 6.8 -
Sp. Conductanc@iS/cm) 18.6 17.3 18.3 18.1 =]
Color (PtCo) 38.3 38.3 32.0 36.2 §
Alkalinity (mg/L) 4.9 6.3 6.1 5.8 <
Nitrate-Nitrogen (ug/L) BDL BDL BDL BDL 1
Chloride (mg/L) 1.0 1.6 1.0 1.2
Calcium (mg/L) 2.6 2.3 2.6 2.5
Sodium (mg/L) 1.3 0.9 11 1.1

*See table of content for description of watquality indicators
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Chasd_ake-Summary of Findings

Chase Lakis a 47 ha pond located in Lewis County in the Town of Watson. The pond is located within a 1,041 ha
watershed dominated by forests. This is Chases Ponds first year in ALAP. Trend analysis will be performed on water
guality indicators after five years dhta have been collected.

9 Currently we have very little information on morphology of the pond.

1 The pond is best classified as mesotrophic, although the transparency of the pond is more indicative of a eutrophic
lake. The transparency of the pond rangeahf 0.8 to 2.8 meters and averaged 2.0 meters in 2015, which is less
than 85% of the participating ALAP lakes. We speculate that the optical characteristics of the lake are influenced b
relatively high amounts of dissolved organic material. The coloewai the samples averaged 36®o units which
is greater than 70% of participating lakes.

9 The samples analyzed in 2015 were circumneutral in terms of their pH, with an average pH value of 6.8. The
alkalinity of the samples exhibited little variabilitpchaveraged 5.8, indicating that the pond has moderate
sensitivity to acid deposition.

1 Sodium and chloride concentration averaged 1.1 and 1.2 mg/L respectively. These values are slightly higher than
background values in the Adirondack region, suggestiagroad salt influence is present, but low.
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Chazy Lake

2 . County: Clinton
Locatlon Town: Dannemora
Surface Area (ha): 740
Lake Shorefne Length [km): 20
" : Max. Depth {m): 219
Cha racteristics volume (m): 5299522
Fush rate (tmes /ysar): 0.33
Watershed Arez (ha): 6896
Lye surface water {%): 1
Mount
Deciduous Forest (%): 61
vergreen Forest (3%): 6
Wa te rShed E Med Forest ;“t 1/.
Characteristics e ;
R::-s dential (%): 1
Local Roads (km): 18.4
:Watashed Boundsey State Roads [km): 8.2
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Oligotrophic Circumneutral Adequateg low sensitivity Moderate

Water quality values and historical trends foinazy Lake during the 2015 sampling season. Trend analysis was not

Sampling Date

Water Quality Indicator 6/20/2015  7/21/2015 8/19/2015 Average Trend
Eagle Point
Transparency (m) 4.2 4.1 5.5 4.6 No change
Total Phosphorus (ug/L 6.5 5.6 7.2 6.4 No change
ChlorophyHa (ug/L) 1.1 1.6 1.1 1.3 No change
Laboratory pH 7.7 6.2 6.1 6.7 No change
Sp. Conductance (uS/cr 66.8 68.2 68.7 67.9 No change
Color (P+Co) 13.3 32.0 10.2 18.5 No change
Alkalinity (mg/L) 21.3 23.0 25.5 23.3 No change
Nitrate-Nitrogen (ug/L) BDL BDL 56.7 +17.6 Not analyzed
Chloride (mg/L) 8.7 8.9 9.9 9.2 No change
Calcium (mg/L) 5.9 6.5 6.6 6.3 Not analyzed
Sodium (mg/L) 5.7 6.1 6.1 6.0 No change

performed on calcium or nitrogerath. BDL=Dbelow detection limit.
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Sampling Date

Water Quality Indicator Average
6/20/2015 7/21/2015 8/19/2015
Halfway Point
Transparency (m) 4.8 5.5 4.3 4.9
Total Phosphorus (ug/L 7.4 5.6 9.2 7.4
ChlorophyHa (pg/L) 1.8 2.4 0.9 1.7
Laboratory pH 7.7 6.8 5.9 6.8
Sp.Conductance (uS/cm’ 65.6 68.7 68.0 67.4
Color (PiCo) 13.3 4.0 4.0 7.1
Alkalinity (mg/L) 20.7 22.6 23.6 22.3
Nitrate-Nitrogen (ug/L) 15 BDL 38.1 +12.6
Chloride (mg/L) 8.4 9.0 10.0 9.2
Calcium (mg/L) 6.2 6.5 6.9 6.5
Sodium (mg/L) 5.8 6.1 6.3 6.1
South Inlet
Transparency (m) 3.4 5.4 4.4 4.4
Total Phosphorus (ug/L 7.6 5.7 5.0 6.1
ChlorophyHa (ug/L) 1.1 3.0 1.2 1.8
Laboratory pH 7.7 6.4 6.2 6.8
Sp. Conductance (uS/crr 64.1 69.2 68.0 67.1
Color (P+Co) 10.2 7.1 7.1 8.1
Alkalinity (mg/L) 20.7 22.8 24.5 22.7
Nitrate-Nitrogen (pg/L) BDL BDL 78.9 +25.2
Chloride (mg/L) 7.3 9.1 9.8 8.7
Calcium (mg/L) 6.2 6.2 6.6 6.3
Sodium (mg/L) 5.5 5.9 6.0 5.8

*See table of content for description of water quality indicators
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Chazy Lake Time Series
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Summary of Findings

Chazy Lake is a 740 ha lake located in Clinton County in the Town of Dannemora. The lake is located within a 6,896 h
watershed dominated by forests. Chazy Lake has been monitored by ALAP volunteers and the AdiratetgtiedV

Institute off and on since 2002.

1 Chazy Lake is an oligotrophic lake. Although there is some variability in trophic indicators over time, transparency,
chlorophylta and total phosphorus have exhibited no statistical positive or negative trand 2002.

1 Water samples analyzed in 2015 were circumneutral in terms of their acidity, with a lake wide average of 6.8. The
alkalinity of the water averaged 22 mg/L indicating that the lake is adequately buffered and not sensitive to acid

deposition.

1 Sodum and chloride concentrations averaged 6.0 and 9.0 mg/L respectively, indicating that the chemistry of the
lake is influenced by the 25 km of roads in the watershed. The chloride concentration of Chazy is greater than 67%

of participating ALAP lakes.
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Cranberry Lake

. County: St Lawrence

% Location Clifton

Surface Arez [ha): 2750

*hin Lake Shorefne Length [km): 128

Ko A ) . Max. Depth {m}): 1.8

oo Characteristics 1

Flush rate (times/year): 4.35

Watershed Arez (ha): 27478

Surface water (%): 10

Deciduous Forest (%): e0

vergreen Forest (%):

Watershed i .

Characteristics B : v

R;s dential (%): 0

= : = [[_]watershed Boundary ::r.- ::::j::; 11;

Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Mesotrophic Circumneutral Moderate Not Significant

Water quality values and historical trends for Cranberry Lake during the 2015 sampling season. Trend analysis was no
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 61222015 7/20/2015 8/18/2015 Average Trend
Transparencym) 2.5 3.0 3.5 3.0 Decreasing
Total Phosphorus (ug/L 7.0 8.4 5.1 6.8 Decreasing
ChlorophyHa (ug/L) 4.7 4.3 5.1 4.7 No change
Laboratory pH 7.6 6.8 6.6 7.0 No change
Sp. Conductance (uS/cr 14.0 13.4 15.0 14.2 Decreasing
Color (PCo) 25.8 35.1 28.9 29.9 No change
Alkalinity (mg/L) 3.1 4.9 5.7 4.6 No change
Nitrate-Nitrogen (ug/L) 132.0 51.1 102.0 95.0 Not analyzed
Chloride (mg/L) 0.6 0.6 0.9 0.7 No change
Calcium (mg/L) 1.6 1.8 2.0 1.8 Not analyzed
Sodium (mg/L) 0.8 1.0 0.9 0.9 Nochange

*See table of content for description of watquality indicators
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Cranberry Lake Time Series
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standard deviation of the mean; Solid trend lines across the data indicasistically significant trend (p < 0.05).

Summary of Findings

Cranberry Lake is a 2,750 ha lake located in St. Lawrence County in the Town of Clifton. The lake is located within a
37,478 ha watershed dominated by forests. Cranberry Lake has been neanitp ALAP volunteers and the Adirondack
Watershed Institute since 1998.

1 Cranberry Lake is a mesotrophic lake. The transparency of the lake has exhibited a slight, yet significant downwarc
trend at a rate of 6 cm/year. Total phosphorus is also trendmgn, at a rate of approximately 0.4 pg/L/year.
Chlorophyll concentration has been variable over the length of the study and have showed no significant positive ol
negative trend.

1 The samples analyzed in 2015 were circumneutral in terms of their phlawiaverage pH value of 7.0. The
alkalinity of the samples averaged 4.6, indicating that the pond has moderate sensitivity to acid deposition.

9 The average sodium and chloride concentration of Cranberry averaged 0.9 and 0.7 mg/L respectively, inutating t
the lake is not significantly influenced by road salt.
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Deer Lake

. County: Hamilton
Locatlon Town: Morehouse
b 4
Surface Arez [ha): 13
Lake Shorefne Length [km): 2
Max. Depth {m}): 5
Characteristics e 720060

Flush rate (times/year): 56

Watershed Arez [ha): 20

w W

Surface water (%):

Deciduous Forest (%):

C

D
w

Watershed g oo
Characteristics A ‘

Agricuitural (%):

Residential (%):

Local Roads (km):

0O 0 O o0 ~ ;W

T Tig [] Watershed Boundary St foads ok
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Mesotrophic Circumneutral Moderate Not Significant

Water quality values and historical trends for Deer Lake during the 2015 sampling season. Trend analysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 61222015 7/24/2015 8/17/2015 Average Trend

Transparency (m) 2.8 2.4 2.5 2.5 No change

Total Phosphorus (ug/L 8.9 131 8.8 10.3 Decreasing
ChlorophyHa (ug/L) 11.5 2.7 3.6 6.0 No change
Laboratory pH 6.4 7.2 6.9 6.9 No change

Sp. ConductancgiS/cm) 171 17.3 18.2 17.5 Decreasing
Color (PCo) 35.1 32.0 60.1 42.4 No change

Alkalinity (mg/L) 6.1 8.0 7.7 7.2 Decreasing
Nitrate-Nitrogen (ug/L) BDL BDL BDL BDL Not analyzed
Chloride (mg/L) 0.6 0.4 0.8 0.6 No change
Calcium (mg/L) 2.6 2.8 3.0 2.8 Not analyzed

Sodium (mg/L) 11 0.8 0.8 0.9 No change

*See table of content for description of water quality indicators
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Deer Laker Time Series
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Annual average values of select water quality indicators for Deer Lake2PQ81 Vertical bars represent + 1 standard
deviation of the mean; Solid trend linesross the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Deer Lake is a 13 ha lake located in Essex County in the Town of Newcomb. The lake is located within a 550 ha
watershed dominated by forests. Deer Lake has beenitoied by ALAP volunteers and the Adirondack Watershed
Institute since 2001.

1 Deer Lake is mesotrophic. Secchi disk transparency has remained relatively constant of the 15 years of monitoring
with no significant trend detected in the data. Chloroplggiconcentration (a surrogate for algal productivity) has
been variable over time but also exhibits no statistical trend.

1 The pH of the 2015 water samples were 6.9, indicating that the lake is circumneutral. The alkalinity averaged 7.2
mg/L with moderate sesitivity to acid deposition.

1 Sodium and chloride concentrations averaged 0.9 and 0.6 mg/L respectively which is in the range expected for a
watershed lacking salted roads.
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Dug Mountain Pond

County: Hamilton

Locatlon Town: Lake Pleasant

Surface Area (ha): 9

Lake Shorefne Length [km): 2

Max. Depth {m}): ke
Characteristics e
Flush rate (times fysar):

Dug Mountain Ponds Watershed Area (ha): 503

Surface water (%): 5

Deciduous Forest (%): es

Evergreen Forest (%): 2

Wa te rShed Mued Forest (3%): 5

H 1 wetlands {%): 18

Characteristics -

Agricuitural (%):

Residential (%):

> Loca! Roads [km):
Tl ol Naen
- B [} watershed Boundary

&S oSy

g State Roads (km):
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Mesotrophic Circumneutral Moderate Not Significant

Water quality values and historical trends for Upper Dug Mountain Pond during the 2015 sampling season. Trend
analysis was not performed on calcium nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator Average Trend
June July 9/5/2015

Transparency (m) 3.9 Decreasing

Total Phosphorus (pg/L, 16.0 No change
ChlorophyHa (ug/L) 14 No change
Laboratory pH 7.2 No change

Sp. Conductance (uS/cir 13.3 Decreasing
Color (P+Co) 13.3 No change

Alkalinity (mg/L) 5.8 No change
Nitrate-Nitrogen (pg/L) BDL Not analyzed
Chloride (mg/L) 0.6 No change
Calcium(mg/L) 1.9 No change

Sodium (mg/L) 0.6 No change

*See table of content for description of water quality indicators
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Dug Mountain Pond: Time Series

-
& ©

Average Secchi Disk Depth (m)
o T T R I T
ol
|
[
4
/
[
4,
[ ]
f

2004 2006 2008 2010 2012 2014
Year

Eutrophic
p— ,¥ \
40 LT W, - 7

39 | Oligotrophic

e Secchi

Trophic State Index Value

10 . ——Chla

== = =Total P

2004 2006 2008 2010 2012 2014

Year

Average Apparent Color (Pt-Co)
2

g ' ' ' T v
2004 2006 2008 2010 2012 2014
Year

Average Total Phosphorus {ug/L)

Average pH (standard units)

=
vl

40
35
30
25
20
gl
10 i S
5 L]
0
2004 2006 2008 2010
Year
85
8
75
7
6.5 '; L
T ., Wi
6 . .
1] L4
55 L
5
2004 2006 2008 2010

Year

100

Average Cond. (uS/cm @ 25C)

a0
80
70
60
50

40
30 +.
20 7"'*“"!"2}—. s
10 |
0+ T T T T T
2004 2006 2008 2010

Year

L TP T YIIT YOO
.’ g

Average Chlorophyll-a (ug/L)

Average Alkalinity (mg/L)

Average Chloride (mg/L)

)
L
»e
2010 2012 2014 2016
Year
e .
°

2010
Year

2010

Year

2012 2014 2016

‘--......-........

2012 2014 2016

Annual average values of select water quality indicators for Upper Dug Mountain Pone @5/ ertical bars
represent + 1 standard deviation ¢fe mean; Solid trend lines across the data indicate a statistically significant trend (p

< 0.05).

Summary of Findings

Dug Mountain Pond is a 9 ha lake located in Hamilton County in the Town of Speculator. The lake is located within a &
ha watershed donmated by forests. Dug Mountain Pond has been monitored by ALAP volunteers and the Adirondack

Watershed Institute since 2005.

1 Only one sample has been received for Dug Mountain Pond in each of the last three years. The low sampling
frequency influencedhe accuracy of the trend data.

1 The pond is mesotrophic. The transparency of the pond has exhibited a significant decrease since 2005 at a rate o
approximately 5 cm/year. Chlorophyll and total phosphorus have been variable, with no trend detected.

1 The waer sample received in 2015 was circumneutral in terms of its acidy, with a pH of 7.2. The alkalinity of the

water was 5.8 mg/L, indicating that the lake is moderately sensitive to acid deposition.

1 The sodium and chloride concentrations were low, and iwithe range we expect for a lake that lacks salted roads

in the watershed.
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Eagle Lake

[_]wsatershed Boundary

Location

County:

Town:

Hamilton

Indian Lske

Lake

Characteristics

Surface Area (ha):
Shorefine Length [km):
Max. Depth {m}):
volume (m’):

Flush rate (times /year):

84

4

9.4
3169395

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads [km):

2290

Trophic State Acidity

Oligotrophic

Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Moderate

Water quality values and historicaends for Eagle Lake during the 2015 sampling season. Trend analysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

: : SamplingDate
Water Quality Indicator 612712015 T EE
Transparency (m) 4.7
Total Phosphorus (pg/L, 10.8
ChlorophyHa (pg/L) 1.1
Laboratory pH 7.0
Sp. Conductance (uS/cr 53.7 No Sample
Color (PCo) 0.8
Alkalinity (mg/L) 7.0
Nitrate-Nitrogen (ug/L) 7.0
Chloride (mg/L) 12.5
Calcium (mg/L) 2.7
Sodium (mg/L) 7.0

Average

Trend

No change
No change
Decreasing
No change
No change
No change
No change

Not analyzed

No change
No change
No change

*See table of content for description of water quality indicators
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Eaqgle Lake Time Series
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Annual average values of select water quality indicators for Eagle Lake20298Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Eagle Lake is@ ha lake located in Hamilton County in the Town of Indian Lake. The lake is located within a 3,289 ha
watershed dominated by forests. Eaglake has been monitored by ALAP volunteers and the Adirondack Watershed

Institute since 1998.

1 Only one sample was received in time for 2015 analysis. Low sampling frequency accuracy of trend analysis.

1 Eagle Lake is an oligotrophic lake. Chloroghyias exhibited a slight yet significant downward trend at a rate of
approximately 0.1 pg/L/year. Ta phosphorus has been variable, and exhibited no positive of negative trend.

1 The water sample analyzed in 2015 was found to be circumneutral in terms of its acidity. The alkalinity averaged 7.
mg/L, indicating moderate sensitivity to acid deposition.

1 Sodium and chloride concentration averaged 12.5 and 7.0 mg/L respectively, indicating that the chemistry of the
lake is influenced by the 15 km of roads in the watershed. Chloride concentration of Eagle lake was greater than 8:
of participating lakes.
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Eli Pond

[_]WatersHed Boundary

Location

County:

Town:

Warren

Chester

Lake
Characteristics

Surface Arez [ha):
Shorefine Length [km):
Max. Depth {m}):
volume (m’):

Flush rate {times /year):

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):

Residential [%):

Local Roads (km):

State Roads [km):

Trophic State
Oligotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Adequateg low sensitivity

Road Salt Influence
Not Significant

Water quality values and historical trends for Eli Pond during the 2015 sampling season. Trend analysis was not
performed on calcium nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 6/20/2015 _7/10/2015 8/8/2015 Average Trend
Transparency (m) 6.7 3.6 3.5 4.6 No change
Total Phosphorus (ug/L 5.8 10.6 17.7 11.4 No change
ChlorophyHa (ug/L) 1.7 1.7 4.7 2.7 No change
Laboratory pH 7.3 6.8 7.1 7.0 No change
Sp. Conductance (uS/cr 27.2 24.4 31.4 27.7 Decreasing
Color(PtCo) 16.4 0.8 25.8 14.4 No change
Alkalinity (mg/L) 121 10.9 15.5 12.8 Decreasing
Nitrate-Nitrogen (ug/L) BDL BDL BDL BDL Not analyzed
Chloride (mg/L) 0.6 0.2 1.9 0.9 No change
Calcium (mg/L) 4.4 4.3 5.4 4.7 No change
Sodium (mg/L) 1.2 11 1.0 11 No change

*See table of content for description of watquality indicators
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Eli Pondc Time Series
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Annual average values of select water quality indicators for Eli Pond;2D8%B Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically aiginifend (p < 0.05).

Summary of Findings

Eli Pond is a 9 ha lake located in Warren County in the Town of Chester. The lake is located within a 714 ha watershe
dominated by forests. Eli Pond has been monitored by ALAP volunteers and the Adirondadh¥daliestitute since
1998.

1 Eli Pond is an oligotrophic lake. Transparency has been fairly stable since monitoring began, ranging between 4 an
5 meters. Chlorophyl and total phosphorus has been variable, and have exhibited no positive of negatigie tre

1 The water sample analyzed in 2015 was found to be circumneutral in terms of its acidity. The alkalinity averaged
12.8 mg/L, indicating low sensitivity to acid deposition. We did detect a decreasing trend in alkalinity at a range of
0.7 mg/L. There isonsiderable variability in alkalinity; this is likely related to the flushing rate of the pond, which is
estimated at 20 times per year on average.

1 Sodium and chloride concentration averaged 0.2 and 1.1 mg/L respectively, these values are withingheerang
would expect for a lake that lacks salted roads in the watershed.
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Fern Lake

County: Clinton

Location Town: Black Brock

Surface Arez [ha): 169

Lake Shorefne Length [km): 7

Crossw Max. Depth {m}): =

|| Characteristics S 87513

Flush rate (times /year): 1.9

Watershed Area (ha): 1014

Surface water (%): 17

Deciduous Forest (%): 59

EBvergreen Forest (%): 8

Watershed 3

Characteristics beman : :

R;s dential (%): 1

L s [ wstershed Bounds;y ::r.- ::::_HI::? 412

Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Mesotrophic Circumneutral Adequateg low sensitivity Present- Low

Water qualityvalues and historical trends for Fern Lake during the 2015 sampling season. Trend analysis was not

Sampling Date

Water Quality Indicator 22012015 8/22/2015 _9/25/2015 Average Trend
Deep Hole
Transparency (m) 3.5 3.0 3.5 3.3 No change
Total Phosphorus (ug/L 6.5 7.6 11.7 8.6 No change
ChlorophyHa (ug/L) 4.1 5.9 8.2 6.1 No change
Laboratory pH 6.7 6.5 7.7 7.0 No change
Sp. Conductance (uS/crr 42.3 42.1 42.2 42.2 No change
Color (PCo) 22.7 22.7 16.4 20.6 No change
Alkalinity (mg/L) 16.2 17.4 16.1 16.6 No change
Nitrate-Nitrogen (ug/L) 6.1 111.0 70.0 62.4 Not analyzed
Chloride (mg/L) 3.4 3.8 3.7 3.6 No change
Calcium (mg/L) 4.5 4.2 4.6 4.5 Not analyzed
Sodium(mg/L) 2.6 2.4 2.3 2.4 No change

performed on calcium or nitrogerath. BDL=Dbelow detection limit.
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Sampling Date

Water Quality Indicator Average
7/20/2015 8/22/2015 9/25/2015
Beach
Transparency (m) 3.3 3.0 3.0 3.1
Total Phosphorus (ug/L 104 8.2 9.3 9.3
ChlorophyHa (pg/L) 3.6 3.4 7.2 4.7
LaboratorypH 6.7 6.4 7.7 6.9
Sp. Conductance (uS/cr 42.2 42.0 42.3 42.2
Color (PtCo) 22.7 16.4 13.3 17.5
Alkalinity (mg/L) 15.3 18.0 16.0 16.4
Nitrate-Nitrogen (ug/L) 2.5 86.5 3.3 30.8
Chloride (mg/L) 3.6 3.7 3.7 3.6
Calcium (mg/L) 4.6 4.6 4.5 4.6
Sodium (mg/L) 2.6 2.7 2.2 2.5
Marsh

Transparency (m) 3.3 3.0 3.0 3.1
Total Phosphorus (ug/L 9.6 9.7 7.5 8.9
ChlorophyHa (ug/L) 3.5 4.6 8.5 5.6
Laboratory pH 6.8 6.4 7.8 7.0
Sp. Conductance (uS/crr 42.6 42.0 43.2 42.6
Color (P+Co) 13.3 16.4 16.4 154
Alkalinity (mg/L) 15.2 154 16.0 15.5
Nitrate-Nitrogen (pg/L) 1.7 78.7 6.5 29.0
Chloride (mg/L) 3.4 3.6 3.7 3.6
Calcium (mg/L) 4.5 4.7 4.5 4.6
Sodium (mg/L) 2.6 2.7 2.2 2.5

*See table of content for description of water qualibdicators
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Fern Lake Time Series
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Lake wide annual average values of select water quality indicators for Fern Lak€0A®B0% ertical bars represent £ 1
standard deviation of the mean; Solid trend lines across the data indicate a statidigaificant trend (p < 0.05).

Summary of Findings

Fern Lake is a 169 ha lake located in Clinton County in the Town of Black Brook. The lake is located within a 1,014 ha
watershed dominated by forests. Fern Lake has been monitored by ALAP volunteers Aualiftéimdack Watershed
Institute since 2005.

1 Fern Lake is a mesotrophic lake. Transparency has been fairly stable since monitoring began, ranging between 3
4 meters. Chlorophyl and total phosphorus has been variable, and have exhibited noymseithegative trend.

1 The water sample analyzed in 2015 was found to be circumneutral in terms of its acidity. The alkalinity averaged
approximately 16 mg/L, indicating low sensitivity to acid deposition

1 Sodium and chloride concentration averaged 2.4 aridmg/L respectively, these values indicate that the lake is
influenced by road salt, but the influence is relatively low.
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Frank Pond

Frank Pond

T — W
s a3 o) oz

[] watershed Boundary

Location

County: Essex

Town: Minerva

Lake
Characteristics

Surface Arez [ha): 10

Shorefne Length [km): 2
Max. Depth {m}):
volume (m’):

Flush rate {times /year):

Watershed
Characteristics

Watershed Area (ha): 61
Surface water (%): 22
Deciduous Forest (%): 70
Evergreen Forest (%):
Mued Forest (3%):
Wetlands (%):
Agricuitural (%):
Residential [%):

Local Roads (km):

0O 0 0o o0 w o o

State Roads [km):

Trophic State
Oligotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trends for Frank Padumihg the 2015 sampling season. Trend analysis will be
performed after five years of data collection. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
LaboratorypH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)

Sodium (mg/L)

3.2
114

7.1
11.7
19.6

3.7

6.9

0.5

1.7

0.6

6/27/2015 7/27/2015 8/17/2015

4.2 5.3
12.4 4.1
1.3 2.5
7.0 7.1
12.4 12.5
7.1 13.3
4.0 3.9
BDL BDL
0.4 0.9
1.8 1.8
0.7 0.5

Average Trend

4.2
9.3
1.9
7.1
12.2
13.3
3.8
+1.8
0.6
1.8
0.6

pazAreue 10N

*See table of contentor description of water quality indicators

Page |66




Frank PondSummary of Findings

Frank Pond is a 10 ha pond located in Essex County in the Town of Minerva. The pond is located within a 61 ha
watershed dominated by forests. This is Frank Ponds first yearA® ATime series data will be constructed after two
years of data collection, trend analysis will be performed on water quality indicators after five years of data collection.

T
)l

Currently little data exists on the morphology of the pond.
Frank Pond is bestassified as a mesotrophic pond.

The pH of the water samples received in 2015 were found to be circumneutral in terms of its acidity. The alkalinity
averaged 3.8 mg/L, indicating moderate sensitivity to acid deposition.

Sodium and chloride concentrati@veraged 0.6 mg/L respectively, These values are within the range we would
expect for a pond with no salted roads in the watershed.
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Garnet Lake

County: Warren

Location Town: Thurman

Surface Arez [ha): 133

Lake Shorefne Length [km): 10

Max. Depth {m}): 5

Characteristics b 250058

Fush rate (tmes /ysar): 28

Watershed Area (ha): 2261

Surface water (%): 8

Deciduous Forest (%): 43

Evergreen Forest (%): 25

Watershed

Characteristics beman : :

R;s dential (%): 1

Loca! Roads [km): 10.1

T — Tuams ; [_]watershed Boundg_ty State Roads {km}: 0
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Mesotrophic Circumneutral Adequateg low sensitivity Not Significant

Water quality values and historical trends for Garnet Lake dihe@015 sampling season. Trend analysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator 61222015 7/23/2015 8/22/2015 Average Trend
Transparency (m) 3.5 3.7 4.6 3.9 No change
Total Phosphorus (ug/L 10.9 18.5 15.0 14.8 No change
ChlorophyHa (ug/L) 1.7 BDL 3.3 +1.6 No change
Laboratory pH 7.4 7.0 7.1 7.2 No change
Sp. Conductance (uS/cr 22.8 21.6 20.6 21.7 No change
Color (PtCo) 16.4 16.4 25.8 19.6 No change
Alkalinity (mg/L) 10.9 11.3 10.7 11.0 Decreasing
Nitrate-Nitrogen (ug/L) BDL BDL BDL BDL Not analyzed
Chloride (mg/L) 0.6 0.5 11 0.7 No change
Calcium (mg/L) 3.1 3.2 3.0 3.1 Not analyzed
Sodium (mg/L) 0.8 0.7 0.6 0.7 No change

*See table of content for description of water quality indicators
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Garnet Lake: Time Series
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Annual average values of selegater quality indicators for Garnet Lake, 26P@15. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Garnet Lake is a 133 ha lake lazhtn Warren County. The lake is located within a 2,121 ha watershed dominated by
forests. Garnet Lake has been monitored by ALAP volunteers and the Adirondack Watershed Institute since 2002.

1 Garnet Lake is a mesotrophic lake. Transparency has begnstaible since monitoring began, ranging between 3
and 4 meters. Chlorophydl and total phosphorus has been variable, and have exhibited no positive of negative

trend.

1 The water sample analyzed in 2015 was found to be circumneutral in terms of ity.atie alkalinity averaged

11.0 mg/L, indicating low sensitivity to acid deposition. We did detect a decreasing trend in alkalinity at a range of

0.5 mg/L.

1 Sodium and chloride concentration averaged 0.7 mg/L respectively, these values are withimgeveawould
expect for a lake that lacks salted state roads in the watershed.
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Gull Pond

[ ] watershed Boundary

County: Franklin

Locatlon Town: Tupper Lake

Surface area [ha): 117

Lake Shorefne Length [km): 8

Max. Depth {m}): 232

Characteristics e te7siz0

Flush rate (times/year): 0.4

Watershed Area (ha): 738

Surface water (%): 18

Deciduous Forest (%): 72

Evergreen Forest (%): 2

Wa te rShed Mied Forest {%): 0

i i Wetlands {%): 5
Characteristics -

Agricuitural (%): 0

Residential [%): 2

Local Roads (km): 0

State Roads [km): 0

Trophic State
Oligotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Present- Low

Water quality values and historical trends for Gull Pond during the 2015 sampling sEasahanalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)
Calcium(mg/L)
Sodium (mg/L)

6/22/2015 7/23/2015 8/19/2015

4.8
4.8
0.6
6.9
19.7
13.3
5.8
BDL
1.8
2.1
1.4

5.7 7.1
9.6 2.8
2.4 0.5
6.8 7.2
18.9 17.9
0.8 10.2
5.0 8.0
BDL 11
1.7 1.9
2.2 2.3
1.2 1.3

Average

5.8
5.7
1.1
7.0
18.8
8.1
6.3
BDL
1.8
2.2
1.3

Trend

No change
Decreasing
Decreasing
No change
Decreasing
No change
No change

No change

No change

Not analyzed

Not analyzed

*See table of content for description of water quality indicators
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Gull Pondc Time Series
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Annual average values of select water quality indicator&fdf Pond, 1992015. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Gull Pond is a 117 ha lake located in Franklin County in tha @bWupper Lake. This 117 ha lake is located within a 737
ha watershed dominated by forests. Gull Pond has been monitored by ALAP volunteers and the Adirondack Watershe
Institute since 1999.

1 Gull Pond is an oligotrophic waterbody. Transparency has tedatively stable since monitoring began.
ChlorophyHa has exhibited a slight yet significant downward trend at a rate of approximately 0.1 ug/L/year. Total
phosphorus has also exhibited a decreasing trend at a rate of approximately 0.5 pg/L/year.

1 The vater samples analyzed in 2015 were found to be circumneutral in terms of its acidity. The alkalinity averaged
6.3 mg/L, indicating moderate sensitivity to acid deposition.

1 Sodium and chloride concentration averaged 1.3 and 1.8 mg/L respectively. Theseara slightly higher than we
would expect for a watershed that lacks salted roads.
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Hoel Pond

9/ A38,, 08

[] watershed Boundary

County: Franklin

Locatlon Town: Santa Clara
Surface Area (ha): 185

Lake Shorefne Length [km): 10

Max. Depth {m}): 242

Characteristics e 1777870
Flush rate (times/year): 02

Watershed Area (ha): 1174

Surface water (%): 23

Deciduous Forest (%): 48

EBvergreen Forest (%): 15

Wa te rShed Mied Forest (%): 3

1 1 wetlands {%): 12
Characteristics - 2
Agricuitural (%): 0

Residential (%): 0

Local Roads (km): 0

State Roads [km): 0

Trophic State
Oligotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trends for Hoel Pond during the 2015 sampling sBa&swhanalysis was not

performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water QualityIndicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)

Sodium (mg/L)

6.8
6.0
1.4
7.5
135
10.2
4.3
BDL
0.5
1.2
0.7

6/26/2015 7/11/2015 8/18/2015

6.0 7.5
4.2 3.4
0.7 BDL
6.5 6.7
70.9 12.5
10.2 13.3
4.5 3.2
0.8 49.7
0.6 0.7
1.7 2.0
0.7 0.7

Average Trend
6.8 No change
4.6 No change
0.4 No change
6.9 Increasing
32.3 No change
11.2 No change
4.0 No change
+16.7 Not analyzed
0.6 Nochange
1.6 Not analyzed
0.7 No change

*See table of content for description of water quality indicators
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Hoel Pondc Time Series
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Annual average values of select water quality indicatorsifuel Pond, 2002015. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Hoel Pond is a 185 ha lake located in Franklin County in tha @b®@anta Clara. The lake is located within a
1,174 ha watershed dominated by forests. Hoel Pond has been monitored by ALAP volunteers and the
Adirondack Watershed Institute since 2001.

1 Hoel Pond is an oligotrophic lake. Transparency, chlorophattl total phosphorus have been relatively stable, and
exhibited no significant trends. The transparency of Hoel Pond is greater than 95% of ALAP participating lakes.

The water samples analyzed in 2015 were found to be circumneutral in terms of their atitpH of the water

has exhibited a significant upward trend at a rate of approximately 0.4 pH units/year. The alkalinity averaged 4.0
mg/L, indicating moderate sensitivity to acid deposition.

would expect for a pond with no salted roads in the watershed.

Sodium and chloride concentration averaged 0.7 and 0.6 megftectively, these values are within the range we
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Indian Lake - Franklin County

“[L_] Watershed Boundary ‘\

Location

County:

Town:

Franklin

Belimont

Characteristics

Surface Arez [ha):
Shorefine Length [km):
Max. Depth {m}):
volume (m’):

Flush rate {times /year):

134
5
49

3769281

1.2

Watershed
Characteristics

Watershed Area (ha):
Surface water (%):
Deciduous Forest (%):
Evergreen Forest (%):
Mied Forest (%):
Wetlands {%):
Agricuitural (%):
Residential [%):

Local Roads (km):

State Roads [km):

€51
21

54

o

o m N e o N

Trophic State
Mesotrophic

Acidity
Circumneutral

Acid Neutralizing Capacit

Moderate

Road Salt Influence
Not Significant

Water quality values and historical trends for Indian Lake during the 2015 sampling sBaswhanalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)
Calcium (mg/L)
Sodium (mg/L)

2.3
14.5
8.4
7.5
21.4
32.0
9.5
BDL
0.6
2.9
0.9

2.1
15.6
6.7
6.8
20.3
35.1
9.2
BDL
0.5
2.7
1.0

6/25/2015 7/20/2015 8/16/2015

2.6
17.1
2.2
7.1
19.8
44.5
9.2
29.9
0.8
2.5
0.8

Average

2.3
15.7
5.8
7.1
20.5
37.2
9.3
+8.7
0.6
2.7
0.9

Trend

No change
No change
No change
No change
Decreasing
No change
Decreasing

No change

No change

Not analyzed

Not analyzed

*See table of content for description of water quality indicators
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Indian Lake Franklin CountyTime Series
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Annual average values of select watgrality indicators for Indian Lake, 20@815. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Indian Lake is a 134 ha lake locate&ianklin County in the Town of Bellmont. The lake is located within a 651 ha
watershed dominated by forests. Indian Lake has been monitored by ALAP volunteers and the Adirondack Watershed
Institute since 2005.

1 Indian Lake is a mesotrophic lake. Tramspay, total phosphorus, and chlorophglhave not exhibited any
significant positive of negative trends since monitoring began in 2005.

1 The water samples analyzed in 2015 were found to be circumneutral in terms of their acidity. The alkalinity average
9.3 mg/L, indicating moderate sensitivity to acid deposition. We detected a significant downward trend in alkalinity
at a rate of approximately 1.1 mg/L/year.

1 Sodium and chloride concentration averaged 0.9 and 0.6 mg/L respectively, these values aréheithhge we
would expect for a pond with few salted roads in the watershed.
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Indian Lake - Hamilton County

. County: Hamilton
Locatlon Town: Indian Lske
*

Surface Area (ha): 2155
Lake Shorefne Length [km): 51
Indian Lake ) . Max. Depth {m}): 259
Characteristics wume [m; 210089990
Flush rate (times /year): 1.11
Watershed Area (ha): 23838
Surface water (%): 7
Deciduous Forest (%): 82
vergreen Forest (3%): 2
Wate rShed E Moed ;":-5‘[ E%;: 1:
Characteristics S :

SRR Agricuitural (%):
Residential (%): 1
S N o = L —— =

Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence

Oligotrophic

Circumneutral

Moderate

Present- Low

Water quality values and historical trends for Indian Lake during the 2015 sampling sBaswhanalysis was not

performed on calcium or nitrogen data. BDL=below detection limit.

Water Quality Indicator

7/5/2015  8/8/2015 9/12/2015
Transparency (m) 4.3 4.5 4.0
Total Phosphorus (ug/L 4.3 8.5 5.1
ChlorophyHa (ug/L) 3.0 2.0 1.6
Laboratory pH 8.0 6.8 6.4
Sp. Conductance (uS/cr 22.6 27.7 24.0
Color (P+Co) BDL 19.6 13.3
Alkalinity (mg/L) 5.2 7.3 6.6
Nitrate-Nitrogen (ug/L) 120.0 76.5 325
Chloride (mg/L) 3.1 4.4 3.7
Calcium (mg/L) 2.0 2.3 2.3
Sodium (mg/L) 2.4 3.1 2.1

Sampling Date

Average Trend

4.3 No change
6.0 No change
2.2 No change
7.1 Increasing
24.8 No change

+10.2 No change
6.3 No change
76.3 Not analyzed
3.7 No change
2.2 Not analyzed
2.5 No change

*See table of content for description of water quality indicators
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Indian Lake Hamilton County Time Series
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Annual average values of select watgrality indicators for Indian Lake, 20@015. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Indian Lake is a 2,155 ha lake locatetHamilton County in the Town of Indian Lake. The lake is located
within a 33,838 ha watershed dominated by forests. Indian Lake has been monitored by ALAP volunteers ar
the Adirondack Watershed Institute since 2004.

T

Indian Lake is an oligotrophic lak® the boundary of mesotrophic. Transparency, chlorophayiind total

phosphorus have been variable over time, and have exhibited no significant trends.

|l

The water samples analyzed in 2015 were found to be circumneutral in terms of their acidity. dheéhpkivater

has exhibited a significant upward trend at a rate of approximately 0.07 pH units/year. The alkalinity averaged 6.3
mg/L, indicating moderate sensitivity to acid deposition.

|l

Sodium and chloride concentration averaged 2.5 and 3.7 mg/L regelcindicating that the chemistry of the lake

is influenced by the 39 km of roads in the watershed, but the influence is relatively low.
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Jordan Lake

. County: St Lawrence
* Locatlon Town: Hopkinton
Surface Arez [ha): 72
Lake Shorefne Length [km): 5
" . Max. Depth {m}): 28
Characteristics b 286284
Fush rate (tmes /ysar): 2
Watershed Area (ha): 862
Surface water (%): 10
Deciduous Forest (%): 18
3 vergreen Forest (%):
e Watershed g gl i
Characteristics e T
R;s dential (%): 0
[[_]wsatershed Boundary ::r.- ::::j::; 2
Trophic State Acidity Acid Neutralizing Capacity Road Salt Influence
Mesotrophic Acidic (acceptable) Moderate Present- Low

Water quality values and historical trends for Jordan Lake during the 2015 sampling Seasdranalysis was not
performed on calcium or nitrogen data. BDL=below detection limit.

Sampling Date

Water Quality Indicator

Transparency (m)

Total Phosphorus (pg/L,
ChlorophyHa (ug/L)
Laboratory pH

Sp. Conductance (uS/cr
Color (P+Co)

Alkalinity (mg/L)
Nitrate-Nitrogen (pg/L)
Chloride (mg/L)

Calcium (mg/L)
Sodium (mg/L)

Average Trend
June 7/9/2015 8/21/2015
15 15 1.5 No change
18.3 13.8 16.1 No change
3.2 2.0 2.6 Decreasing
6.8 5.4 6.1 No change
No Sample  16.7 37.1 26.9 No change
125.6 106.9 116.3 No change
2.7 4.3 3.5 No change
3.4 7.4 5.4 Not analyzed
0.6 4.6 2.6 No change
2.7 2.8 2.7 Not analyzed
0.8 0.9 0.8 No change

*See table of content for description of water quality indicators
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Jordan Lake Time Series

Annual average values of select water quality indicatordordan Lake, 2068015. Vertical bars represent + 1 standard
deviation of the mean; Solid trend lines across the data indicate a statistically significant trend (p < 0.05).

Summary of Findings

Jordan Lake is a 72 ha lake located in St. Lawrence dauhg Town of Hopkington. The lake is located within an 862
ha watershed dominated by forests. Jordan Lake has been monitored by ALAP volunteers and the Adirondack
Watershed Institute since 2009.

1 No sample was received from Jordon Lake for the mofhthuoe.

9 Jordon lake is classified as mesotrophic based on the concentrations of total phosphorus and chiarophyll
However, the transparency of the lake is low, and more characteristic of a eutrophic lake. The low transparency is
undoubtedly related to tke color of the water, which is greater than 98% of participating ALAP lakes. Chlesophyll
has exhibited a significant downward trend at a rate of approximately 0.9 pg/L/year.

1 Water samples received in 2015 were slightly acidic in terms of their aciditymoderate sensitivity to acid
deposition.

1 Chloride concentrations averaged 2.7 mg/L, which is higher than we would expect for a lake that lacks salted roads
in the watershed.
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