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LEA would not be able to test the 41 lakes and poselvicecanea without strong support from our surrounding
community. Every year, we rely on volunteer monitors, lakefront landowners, summer interns, and financial s
lake associations and the towns of Bridgton, Denmark, Harrison, Naples$ V&atedend to continue to monitor anc
analyze lake water quality. Thank you for all your help!
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|l ntroducti on to LEAOS

Lakes Environmental Association (LEA)-sam@hi t or gani zation founded

restore the except ies poads, riveds,tsteeams,candavktiartdsandcthiie intdgrity of éhéirs
watersheds. LEA works towards accomplishing this mission through our Courtesy Boat Inspector and Invasiv
Programs, our land use and advocacgndoslatershed basetiicational programmifagy more information about
these programs please visit our welgsitanainelakes.oris report focuses on the water testing programs that LI

\

reports on annually. Each program is representedusyimage, described below and used on each lake page as

guide to what is reported.
Longterm Water Quality Monitoring Automated Monitoring Buoy
Water testing on 41 9 Each year, LEA deploys two fully autome

service area occurs every year through monitoring budysne on Highland Lake ar
traditional and advanced tesitiaives. Date one on Long Lake (north basin). These b
collected and summarized in this report contribute collect temperature, oxygen, and chlorophyll data
longterm understanding of lake/pond behavior anc multiple depths every 15 minutegtiout the spring,
Our data are avail abl e summer, and fall. Because this data is live, we cal
Department of Envir onm currentconditions in the lake anytime.
water qualitgports.

High Resolution Temperature Monitoring Algae Monitoring/ Fluorometer
Water temperature is critical to the biolog Algqe elther_dlrt_actly or indirectly support 1
e function of lakes, as well as the regulatio the life existing in a lake and are consider
chemical processes. Each year, we atten foundation of aquatic food webs. LEA use:

capture the entire stratified period within the temp: fluorometer to measure chlorophyll fluorescence i
record, from when stratification begins to form in t| Water column. Monthly fluorometer prefigteatd
to when the lake mixes in the fall. With funding an from participating lakes and ponds from May throt

from local lake associatioEsdeploysemperature ~ September. LEA uses adjdameter to measure alg:

samples.

Winter Water Quality Monitoring
@ Monitoring what is happening in oudlaies

the winter months can help us better unde
lake patterns and conditions during the rest of the
also know that ice cover duration is decreasing fo
Maine lakes. To document and understand how t
affect our waters, we mathiglarger lakes in our se
area during the winter. Data from this program ar
summarized in a separate report published in the
LEA visits 13 lakes and ponds during winter.

Maine Lake Science Center

After water samples havebeerd | ect ed, they are brought back to

L

produce all of our own data and perform our own lab analyses from basic water chemistry, like pH and condu
complex processes like nutrient and chlampioghtrations. We also do algae identification, flow imaging micros

bacterial monitoring, and cyanobacterial toxin analysis.
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Bi-Weekly Lake Index

This report focuses on the water testing programs that LEA reports on annually. Each program is rep

image described page 4

Biweekly Lakes

Change Over Time

Lake Page Analyses Reporte Phc-)rsoptﬁl)rus %eecpciﬂi Chlorophyll
Adams Pond 22 C;_% Decreasing  Increasing Stable
Back Pond 23-24 %e@ Stable Increasing Stable
Bear Pond 27-28 %e@ Stable Stable Stable
Brandy Pond 30 % Stable Decreasing Increasing
Crystal Lake 32 % Stable Decreasing Decreasing
FostePond A % Stable Decreasing Stable
Granger Pond 35 % Decreasing  Increasing Stable
Hancock Pond 36-37 %e@ Stable Stable Decreasing
Highland Lake 38 G@@ Stable Increasing Decreasing
Island Pond 40-41 m Increasing = Decreasing Stable
Keoka Lake 43-44 %e@ Decreasing Stable Stable
Keyes Pond 45- 46 %e@ Stable Stable Stable
Little Moose Pon 49 % Stable Decreasing Stable
Long Lake (Middli ~ 51-52 400 Stable Stable Stable
Long Lake (North 53 G%@@ Stable Decreasing Stable
Long Lake (Soutt  54-55 %e Stable Stable Stable
McWain Pond 57-58 % Stable Stable Decreasing
Middle Pond 59 % Decreasing  Increasing Decreasing
Moose Pond (Mai ~ 60-61 %e@ Stable Stable Decreasing
Moose Pond (Nort 62 - 63 ﬁ% Stable Decreasing Stable
Moose Pond (Sou 64-65 C;% Increasing Stable Stable
Peabody Pond 69- 70 G%@ Stable Increasing Decreasing
Sand Pond 74-75 G%@ Stable Decreasing Stable
Stearns Pond 77 % Stable Stable Stable
Trickey Pond 78-79 G%@ Decreasing  Decreasing Increasing
Woods Pond 81-82 @%@ Stable Stable Stable




Annual Lake Index

This report focuses on the water testing programs that LEA reports on annually. Each program is
unique image describagage 4

AnnualLakes Change Over Time
Lake Page: Analyses Reporte Phc;rsoptﬁ:)rus ?)eecpctui Chlorophyll
Beaver Pond, Bridgtt 25 Stable Increasing Stable
Beaver Pond, Denmi 26 Stable * Stable
Bog Pond 29 Stable * Stable
Cold Rain Pond 31 Stable Stable Stable
Duck Pond 3 G Stable Stabler Stable
Holt Pond 39 G Stable Stabler Stable
Jewett Pond 42 G Stable Increasing Stable
Kezar Pond 47 G Stable Increasing* Stable
Little Pond 48 @ Stable Stabler Stable
Little Mud Pond 50 G Decreasing Stable Decreasing
Long Pond 56 G Stable Decreasir Stable
Mud Pond 66 Stable Stable Decreasing
Otter Pond 67 Stable Increasing Decreasing
Papoose Pond 68 Stable Increasing Stable
Perley Pond 71 Decreasing Stable Stable
Pickerel Pond 72 Increasing Stable Stable
Pleasant Pond 73 G Stable Decreasirt Stable
Sebag@&ove 76 G Stable * Stable
Webber Pond 80 G Stable * Stable
Indicates that the Secchi disk visibly touched bottom most years. The resy
* does not represent an accurate water clarity measurement-&noh rayvésage nd
trend iseported.
Indicates that Secchi disk visibly touched bottom at least once be@2&n 1
** Secchi disk readings that visibly touched bottom are excludégrmoavéoages
and trends.




2025 Overview

T

This year, LBa#elcomed back Catherine Wheaton from Reed College for her second season as water testing i
with new interns EIlIly Burnham from Loyola Univer
University. Together, CatherigeBHY and Hepwyith help frothe Science Center teemliectettundreds of water
samplesvhichwere analyzed &werything from basic water chemesuisureand chlorophyll concentration to more
complex analyses like total phosphorus queamtificati

There wenaultiplelistincivarm spell$ollowed by cooler weatheyyughout the sumnTdrigesultedh awider range
of dates for peak water temperature than typicalbosé&alf of the monitored lakes recorded their seasonal
temperature peaks in-toidhte July, while the othesénaltemperatysealsin midAugustAcr oss L EAOG s
area,atd phosphorus concentrations tended to béohitjeeseasonat¥r claritywasbelow averagiring the

earler, wetter part of Heasorut rebounded as the season progrigs¢densities were highest in Abgustere
was a fair amount ofalality in bothigh and low chlorophyll concentrations throughout the summer.

Rain events were more frequent durspgitigeand early sumareat contributéal reduced water clarity and higher
total phosphorus concentrations earlier in theHesasg@T, as the season progressédikin®egidell into

drought conditionih very littfgecipitatio®@veralinost measurements fell within the normal range for each lake. |
the majority of lakes, water clarity, total phosphohnie,ogmy!l levels remained within the same water quality
classification ranges as theitdomgaverages.

Thanks to those who facilitate our work by providing lake access and/or boat access to LEA staff!



Introductiorto Lake Science

Over the course of a year, many lakes shift between having a uniform temperature from top to bottom, to beir
into distinct, temperatiependent layers (see figure). This layering, called stratification, occurs because water ¢
changes wiitwater temperature. Waemestshallowest layer is called the epilimnion and is the least dense layer.
middle layer,aalledhe thermoclimemetalimnion and is where water density and temperature changes rapidly.
coldest, deepest layealedhe hypolimnion and is the densest layer. The exact depths of each layer change o
course of the summer and from lake to lake and year to year.

In atypical stratifitaike, warpshallow watetays separate froold deep watbecause demgidifferensdetween

the two layemevents mixin8tratificati@isoprevents oxygen exchange between upper and bottom layers, whict
results in significant differences in oxygen and nutrient concentrations. This is especiallyrtaunel ieddiefalimme
when the walkygenated epilimnion and the hypohawedreen separate for some time.

Winter- When air temperature drops below freezing for long enough, the surface of the

VEEIMEIS o1 (jcdn). The lake stratifies into layers with coldest water near the ice and warmest (4
near the bottom. Ice and snow reduce the amotgtitakesighing the water, though some pl
growth does occur. With the water cut off from the atmosphere, oxygen concentrations
unless there is enough photosynthesis to replenish it.

Spring- After the ice melts{@ck), rising air temperatures warm shallow waters until they g
the same temperature as deep waters. Then, aided by strong winds, shallow and deep
together, redistributing nutrient and oxygen concentragionsg theowater column.

Summer As air temperature increases, deeper lakes will gradually stratify into a warm u
cold bottom layer, separated by a thermocline (also called the metalimnion), a zone of 1
change. Theuppetyeis constantly mixed bTethermodine,
prevents colder, deeper waters from mixing wwitkedistiallower wat@rss can result in deep
water oxygen depletion, which may negatively atfatgrdidtieridsonv oxygen levels at the
bottom of the lag&n also cause the release of sedimestt phosphorifghat happens, the lack of mixing du
the thermocline can ledautllup of phosphorus in the deep waters.

Metalimnion

Fall- As air and wind temperaturesagegrehallow waters cool until they are nearly the sam
temperature as deep waters. As in Spring, when water temperature is similar from top t
strong winds cause the lake to turn over, which allows oxygen to be replenished tt&oug
columnAny accumulated phosphorus also gets mixed up from the bottom.

Due to the nature of stratification, which does not allow for oxygen exchange between the top and bottom lay
and nutrient concentrations oftersigjffiéicantly between the upper and lower portions of a stratified lake. This is
especially true in late summer. Lack of nutrient and oxygen exchange has several consequences for the lake
penetration is greatest near the top of the lake, mealgag grawth primarily occurs in the epilimnion. Algae grov
will sometimes peak near the thermocline, often in lakes with deep light penetration and higher hypolimnetic |
levels. Oxygen levels in the epilimnion are constantly replegisivaatitinmodng, but the hypolimnion is cut off from
the atmosphere, leaving it with a fixed volume of oxygen, which is slowly used up over the summer. This can
water fish species in some lakes. Phosphorus, the limiting elementamgnoiihgralgur lakes, is often more
abundant in the hypolimnion because it is stored in sediments.



Helpful Terms

Water claritygr simplZlarity is a measure of how transparent lake water is to light. Clarity is measured by notir
depth in metems which a Secchi disk can no longer be seen. Higher Secchi depth values indicate clearer wate

Temperatures a measure of heat content of the lake water. Temperature is measured by lowering a probe intc
The probe is allowed to adjushfgetature conditions atroater intervals from the surface to the bottom of the lake
Temperature data are recorded and used to assess thermal stratification.

Dissolved oxygeis the concentration of gaseous oxygen dissolved in lake water yDesswveeasured with the
same probe as temperature anetex intervals from the surface to the bottom of the lake. It is measured in part:
million (ppm).

Chlorophykais a pigment found in all plants, including algae. Chlorophyll ismasedh® astount (or biomass) of
algae present in the water column, which is an indicator of lake productivity. Samples are collected from the t
(epilimnion) of a lake and brought to the Maine Lake Science Center (MLSC) for analysten@htaoplayk con
measured in parts per billion (ppb).

Epilimnetic total phosphoristhe concentration of all forms of phosphorus in the epilimnion. It is measured as.
alternate indicator of lake productivity and to determine the potentialfior Rlyzsphoous samples are collected
from the | akeds upper | ayer (epilimnion) and are
us how much phosphorus is available for algae in the sunlit portion of a lakeg girete Biosideorus is

measured in parts per billion (ppb).

Deepwater total phosphorisamples are collected at specific depths below the thermocline (middle layer) in lat
when oxygen levels are below 2 Degh water samples showing high phosphorus levels (10 ppb or higher than
layer phosphorus samples) indicate thahtedimebe releasing phospliotasnal phosphorus loadindhat the

lake is potentially susceptible to future algal blooms.
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Water Quality Monitoring

For decades, Lakes Environmental Association has watched over the water quality of as many as 41 lakes in
area (see page 3). While wat er -rouodathidreépgrtdesoribes tdatar i n
collected for owaditional, baseline water quality monitoring program. Traditional baseline monitoring occurs ev
from late spring through early fall. This monitoring consists of either biweekly or annual visits to a lake, where
water and environmentatlitmns at the deepest point of the waterbody. While at the deep spot, water samples
collected for further processing and analysis at our Maine Lake Science Center (MLSC).

The combination of service area size and frequency of monitorirgesisits praciudata to summarize in one
report. For this reason, this report focuses on the current condititmmmarehids gf three water quality indicators:
chlorophy#l concentration, total phosphorus concentration, and water clarity evédeiogeinsd these three
measurements help us to describe general water quality conditions both this year and over time. If you have .
about data presented here or about dat adataadalso nc |
shared with Maineds Department of Envi r ohakesoft al
Mainevebsite.

Left: LEAGs chl or
apparatus. Filters are placed on a
small pedestal held in place by a
funnel.

Right: the filter holds whatever algae
was suspended in the water sample.
Analysis of the filter is used to
determine how much chlorophyll was
in the original water sample.
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Field Methods

LEA visits 26 sampling sites biweekly from Mayepteodies We visit an additional 19 sites in late August. For €
lake visited, we travel by boat to the deepest portion of the waterbody to collect: a clarity (Secchi depth) mea:
Gloeotrichia echinutdgasity estimate, weather observatidriengerature and oxygen profiles. We also collect a
water sample from the epilimnion (the warm, sunlit, upper waters), which is brought back to the Maine Lake S
for chlorophwl total phosphorus, and basic water chemistry analyais{pticalér, and conductivity).

Example of water testing equipment brought onto the water eve
visit.

Lab Methods

Once returned to the MLSC, water samples are analyzed for basic water chemistry analysis (pH, alkalinity, cc
conductivity), then filtered and frozen (or just frozen) for later analyzed for {atnctbdoabphglphorus analysis.

Flasks containing calibration solutions used
to determine total phosphorus
concentrations in lake wssteples.
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Data Analysis Methods

Longterm Trend Analysis for Clarity, ChlesipphylTotal Phosphorus
Available data from 120B5vere analyzédr trends iarity, chloropks/land total phosphorus dagda trends
help us estimate the w@iatiip between a water quality parameter and time. We udéetdaManend Test to
determine if the data increased or decreased significantly (p < 0.05) over time. Parameters with no significan
considered stable. Both chlore@mndl ttal phosphorus are measured in parts per billion (ppb), while clarity is me
in meters (m). Secchi depth values recorded when the disk hit the bottom were removed before doing the trel

Trend Interpretation
Increasing Stable Decreasing
Clarity Deeper clarity readings over No trend Shallower clarity readings ove
Chlorophydl | Higher chlorophyll concentra No trend Lower chlorophyll concentrat
over time over time
Total Higher totphosphorus No trend Lower total phosphorus
Phosphorus concentrations over time concentrations over time

2025 and Lofigerm Water Quality Classification
Clarity, chloropkgland total phosphorus data from b@b2neonitoring season and ourterngdataset were
averaged and classified accor di 20p5average Is & éindpke mean of allr
data collected for each param&@24irhe lonterm average is a simple mealhtbé data we have on record for

each reported parameter. Theleng m aver age doesndét tell us how ea
to see how the current yeard6s data compares to h
LEAGs Waltlndexk Qual ity
Clarity in meters Phosphorus in parts per billig  ChlorophyHain parts per billion
(m) (ppb) (ppb)
10.1 + Very high less than 5/ Low less than 2| Low
7.17 10.0 High 5.11 12.0 |Moderate 2.1i 7.0 |Moderate
3.1i 7.0 Moderate 12.11 20.0 |High 7.1i 12.0 |High
less than 3.1 Low 20.1 + Very high 12.1 + Very high

13



Interpreting Data Graphics

Graphs have been included for each test site to visualBO@adgiar® longerm data (199@025. The vertical

axis (yaxis) indicates the relative abundance of readings at each value, while the haxiaefaiemanté

reported values. Three different parameters are being reported on the same graph, which results in the scale
horizontal axis varying, based on results. Area thickness increases as more measurements are reported at tr
thicler areas indicate that several measurements have been reported at that value, while thinner areas indica
measurements have been reported at that value. Each colored area is adjusted to have the same maximum 1
regardless of observatiomber.

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll

in ppb
(lower is better)

1. Longerm minimum vafudar left edge of colored area, lowest value on record

2. Longerm maximum vadéudar right edge of colored area, highest value on record
3. Longerm average valerertical black bar bisecting colored area

4.2 0 2avdragle valde large red dot

5.2 0 2rawbvalued smaller red dots

6. Thickness of colored dreamber of past measurements at each value
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HighResolution Temperature Monitoring

Temperatul@as a direct impact on the metabolism, growth, and behavior of aquatic organisms. Different speci
specific temperature ranges within which they thrive, and deviations can affect their survival and reproductior
temperature influendesphysical, chemical, and biological characteristics of lake water, making it an important
to measure and track.

Over the course of a year, many lakes shift between having a uniform temperature from top to bottom and ha
layers wittlifferent temperatures. This layering, also called stratification, is descrilpedye&TEtaiMarmest and
most shallow layer is called the epilimnion, while the coldest, deepest laygmslraliezhtHa between those is a
layer called the metalimnion (or thermocline), where temperature rapidly decreases with depth. Lake tempere
stratification are greatly influenced by the weather. Air temperature, precipitation, andiveciibspesad alhdffect
water temperature and stratification patterns from year to year. Lake size, depth, and shape also gresatly impe
timing and strength.

In order to capture and understand variations in lake temperaturgiandrsgfigfiteency temperature monitoring
is used. Since 2013, LEA has been takegsansors to acquire-figgfluency temperature measurements on select
lakes from early spring througfainithe sensors, which are also interchangeabliorageH@MBO loggers, provide

a detailed record of temperature fluctuations within lakes and ponds in our service area.

Morgan Cross helping reméi@Bbuoy on Moose
Pond.
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Methods

In 208, LEA deployed temperature sensor arragsest die 13 lakes with funding and su
from local lake associations. Each array consists of several HOBO temperature logy
a floating line that is held in place by a regiylattmyoy and an anchor. The loggers are
attached at twoeer intervals, beginning one meter from the bottom and ending appr¢
one meter from the top. Each buoy apparatus is deployed at the deepest point of th
monitors. The setup results in the loggers being located at odd numbered déftles th
water column (the shallowest sensor is approximately one meter deep, the next s tl
etc.).

The HOBO data loggers are programmed to record temperature readings every 15 r A HOBD temperature

deploy them from spring to fall in order tostegitfieel conditions. LEA also uses a hand| sensor

YSI meter to collect water temperature data on each of the traubisecavateat testing trips.

This method yields more temperature data with depth, but it is time intensive and prodysssinméy @ighietem
per year. While the temperature sensor arrays require an initial time investment, once deployed, the loggers |
15,000 profiles before they are removed in the fall. This wealth of data provides much greater ¢l and clari
traditional method ever could. Daily temperature fluctuations, brief mixing events caused by storms, the date
stratification set up and breakdown, and the timing of seasonal high temperatures are all valuable and inform
thathesebuedlp ased systems record and that traditional

Left: Schematic of HOBO logger placement on temperatur
. buoy.

LEA HOBO SEM30OR BLIOY SETUP

I Buoy

Right: Sensor lines ready for deployment

Sensors, located
2 meters apart

16



HighFrequency Temperature Monitoring: Hd®etd the Graphs

Example Heat Map

Daily Mean Water Temperature 30
I

- 25

r 20

Depth Below Surface (m)

—
o

12

Cold, Deep Water

May Jun Jul Aug Sep Oct

Temperature monitoring summaries on the following pages include a temperature heat map for each lake, di:
collected in the Z&2ason. Temperature heat maps show temperature across depth and time and were gener:
daily mean temperature values, which smooths out noisy data. Temperature is represented by colored contot
red to blue color range corresponds to a high to low temperature range. The vertical bar on the right side of tl
map indicadehe temperature each color represents in degrees Celsius (°C). The horizontal axis shows the mc
sensors were deployed, while thedeftd ver ti cal axis shows sensor defy

Temperature stratification showsangas of the plot where colors change in the vertical direction and contour lir
tilted more towards horizontal (from June through early November). The area where temperature changes m«
depth is often referred to as the thermexctinal bntour lines indicate mixed conditions, and areas of a single co
from top to bottom (such afleteber into November) indicate completely mixed conditions. Warm, stratified col
stand out as darker orange to red areas. Large gapdihetvwmeeans there is a small temperature change with dej

During stratification, the shallower waters do not easily mix with the deeper waters. It is only when the tempe
upper water cools down that the lake can fully mix. Yousganosessthappening on each graph: the temperatures
near the surface get cooler and the deeper waters get warmer as the barrier between the two layers weaken:
waters begin to mix. The lines converge one by one until the temperature ecthdegatimeTaieis known as lake
turnover or etratification.

17



Algae Monitoring Program via Fluorometry

Not only do algae form the base of the aquatic food web, providing essential nutrition for various organisms, |
significantly taygen production through photosynthesis, influencing the overall oxygen levels in aquatic envirc
Because algae are sensitive to and respond quickly to changes in their habitat, they are considered indicator
quality. Fluorometric datasllevto understand where chlorophyll, and therefore algae, is in the water column, v
helps us interpret changes in oxygen concentrations and assess overall water quality.

This report focuses on estimating algal populations via fluorbegsryusiBg a fluorometer to estimate chlorophyl
concentrations in lakes in 2016. The fluorometer works by emitting blue light at a specific wavelength, which
chlorophyll molecules inside of algal cells to entemaéhighg y  ( fi e xncthie meletudek retsrn ta thesr nornvalk
state, they give off light (fluoresce) at a different wavelength. The fluorometer measures the strength of this re
fluorescence. The stronger the fluorescence, the more chlorophyll (and by extensient.algae) is pre

Fluorometric chlorophyl/l monitoring in LEAOGsS ser
consists of monthly visits to the deepest spot in participating lakes, where we measure relative chlorophyll co
lake water using a fluorometer. This information contributesaorountergtanding of algal presence throughout t
water column.

Field Methods

Once a month, during regular water monitoring visits, chlorophyll fluorescence priefids/hwereicotiex Cyclops
7 submersible fluorometer into the water. Readings were collewés! atteneals from the surface to the bottom of
the lake. This data provides a detailed record of fluorescence variation throughout the water column.

Left: Turner Designs Cyclops 7
Fluorometer with hduedd data
logger

Right: Catherine Wheaton colle
a fluorometer profile

Data Analysis Methods

The fluorometer reports results in Relative Fluorescence Units (RFUSs). This isarerdregttolmsed on the
calibration of the instrument. Fluorescence profiles were then combined with dissolved oxygen and temperatt
allow us to better interpret fluorescence data. Unlike the lakacalongpB\IEA collects, which are composite
samples from the upper layer of each lake, the fluorometer measures chlorophyll at discrete depths from the
water column to the bottom. From this data, we can graph relative chlorophylicceaeentiettoalgae are
concentrated within the lake.

It is important to note that fluorometric measurements are not a direct comparison to data obtained thaough tt
sampling done on each lake during regular water testing -&ddocgtiations measured by the fluorometer are to
be treated as approximate; the instrument provides a relative chlorophyll concentration which is not as accur:
based testing but is very useful for viewing patterns within a lake.

18



Summaries and Interpireg Lake Fluorometry Data Graphics

0 5 10 15 20 25 O 5 10 15 20 25 0 5 10 15 20 25

0.0
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' 3

5.0 '\S

25 —e- Chlorophyll (pg/L)

-o- Dissolved Oxygen (mg/L)

10.0 4 -~ Temperature (°C)

Graphs (see example above) have been included for each test site to visually compare fluorometer, tempera
oxygen profiles from May through September. The verag)ardi¢ptes depth below the surface, while the

horizontal axisgxisyepresents reported values. Three different parameters are being reported on the same gr
results in the value units for the horizontal axis varying, based on parameter. Units are noted in parentheses

o
o

Depth Below Surface (m)
N
o

Each graphic contains feeggh s, one f or every month in LEAG6s wat
line, representing chlorophyll concentration, a blue line, representing dissolved oxygen concentration, and a |
representing temperature. The shape of edw@nijes from month to month as each parameter changes. Some t
features seen in the data are:

1 = Rapid change in temperature (thermocline)
2 = Fluorescence increase

3 = Oxygen increase

4 = Oxygen decrease
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Algae ldentification Via Flawaging Microscopy

LEA uses a FlowCam Cyano flow imaging microscope (FlowCam) to quantify algal community composition o
samples collected from lakes and ponds. The FlowCam system draws water samples through an optical flow
a microscope objective andspigbd camera to detect, photograph, count, and measure fluorescing particles (m
algae) ranging in diameter from dA@Orum. Each run stopped after 700 particles were captured or 7.5 mL of s:
was processed, and a minimum of two runs weresdohdaiice sample to ensure the best representation of the al
community composition. We filtered samples with 100 um Nitex mesh, which prevented flow cell clogging ant
particles larger than 100muchameter from the analysis. Also exdudétefanalysis were-algal particles and
images with more than one type of particle.

Images that can be identified are sorted into groups based on taxonomic division. When possible, we identify
to the genus level, which is the taxdaweh below family and above species. Particles that can be identified to g«
level are further sorted into functional groupings based on potential water quality changes associated with hig
that genus. Images showing particles thedyenot algae are not included in community compositiém thinalysis.
report, we have listed the 3 dominant types of algae identified and categorized by genus. We have also notec
were any problematic or nuisance algae and whetloeintheas at a level of concern for water quality.

Flow Microscopgollection Methods

LEA staff collected integrated surface water samples from the deep location on each lake. Sampling was dor
monthly during our regular August and September lake monitoring visits. The sample water was returned to t
Center the same day iteadlected, stored overnight in a refrigerator, and analyzed with the FlowCam the follow

RightExample ahiages of alge
produced by the FlowCam
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Adams Pon® MIDAS3396

Water Quality

Adams Pond

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll

in ppb
(lower is better)

hoggetjrgrg;gf o @ 2025 average reading

15 20

® 2025 individual readings

Algae Monitoring via Fluorometry

Adams Pond
5 10 15 0 5 10 15 20

pEn

o

Depth Below Surface (m)

w

0 10 20

-8~ Chlorophyll (ug/L)
-8 Dissolved Oxygen (mg/L)
-~ Temperature (°C)

22

5O

TotalPhosphorus

2025 Averag®5 pph which is
belowthe longerm average

1 moderate amountserall

1 high phosphorus readings and low
oxygertoncentrationgarthe

bottom indicaseme level ofternal
phosphorus loading
Trenddecreasinghosphorusvels
over time

Secchi Depth

2025 Averagé5 meterswhich is
near the loAgrm average

1 highclarityoverall
Trendincreasinglarity over time

Chlorophyll

2025 Averagé:8pph which is
belowthe longerm average

1 low amountsrerall
Trendstablechlorophytiver time

1 No algae blooms were observed
this season

1 High water clarity facilitated algae
growth deep into the water column

1 Fluorescence tended to be highest
below 7 meterdicating algae

growth was highbstow the portion

of the water column people typically
use



Back Pond@ MIDAS 3199

Water Quality

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll

in ppb
(lower is better)

Back Pond

Long-term average
(1997—2025)

@ 2025 average reading

12 16

® 2025 individual readings

$00

Total Phosphorus

2025 Averag®8 pph which inear
the longerm average

1 moderate amounotserall
Trendstablgphosphorusvels over
time

Secchi Depth

2025 Averagé.8meterswhich is
nearthe longerm average

1 moderatelglearoverall
Trendincreasinglarity over time

Chlorophyll

2025Averaget 4 pph which ibelow
the longerm average

1 low amountsrerall
Trendstablechlorophydiver time

Algae Monitoring via Fluorometry

Back Pond
4

0.0

2.5

5.0

7.5

10.0

0.0

Depth Below Surface (m)

5.0

7.5

10.0

8 12

15

-#- Chlorophyll (ug/L)
-o- Dissolved Oxygen (mg/L)

-8 Temperature (°C)

23

1 No algae blooms were observed this
season.

1 Fluorescence tended to be highest
belowd metersndicating algae growth
was highest below the portion of the
water column people typically use
120256s dominant a
includedt) Aphanocapsa
(cyanobacteri?),Chrysosphaerella
(chrysophyte), aBidSphaerocystis
(chlorophyye

“y
STa
1 Despite finding multiple nuisance
algaegenera, none of the taxa in those

groups were found at high enough
densities to cause concern.




HighResolution Temperature Monitoring

Bepth Below Surface (m)

Back Pond 2025
Water Temperature

Jun

Jul Aug Sep

Oct

20

1 The water columrBaickPond

was stratified when sensors were
deployed.

1 Surface water temperatures
increasedraduallgver the summer
and there were at least two distinct
warm periods. Paakiperatungas
recorded imidJuly.

1 Temperatures throughoeittater

but full mixing had not yet occurred
when sensors were retrieved.

1 Due to sensor faillsemne
temperature data are abd2siia
collected during regular water
monitoringepresented by a +
symbohvere used to supplement
availablsensor data.

24

Deployment Datg Peak Temperature (°C/ | Peak 'Ezrtr;peratur Full Mixing Retrieval Date
4232025 26.780.1 7/16/2025 After Retrieval 10272025
Back Pond is one

water testing locations

column were becoming more uniform

0!



Beaver Pond, Bridgt@MIDA$582

Water Quality

Beaver Pond-Bridgton

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chiorophyll

in ppb
(lower is better)

Long-term average _
(1996—2025) @ 2025 reading

Intern Elly Burnham collecting August grab samples. These samples &
analyzed for topdlosphorus concentration to help assess the potential f
phosphorus recycling.

25

Total Phosphorus
2025 Averag@:2pph whichs

belovthe longerm average.
9 moderate amouptgerall

1 high phosphorus readings and low

oxygen concentrations near the
bottom indicate some level of
internal phosphorus loading
Trendstablephosphorusvels
over time

Secchi Depth

2025 Averagg.8meterswhich is
deeper than the léegn average
1 moderatelarityoverall
Trendincreasinglarity over time

Chlorophyll
2025 Averagé:6pph which is

abovedhe longerm average
1 moderatamountsverall
Trendstablechlorophylévels



Beaver Pond, DenmakIDAS 3124

Water Quality

Total Phosphorus

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll
in ppb
(lower is better)

Beaver Pond-Denmark

0 20

Long-term average _
‘ (19972025 @ 2025 reading

40

2025 Averagel.2pph which is
belowthe longerm average

1 moderate to highmountsverall

time

Secchi Depth

2025 Averageot reported

1 Secchi disk hit bottom during
reading

Secchi disk di
Chlorophyll
60 2025 Averag®:7pph which inear

the longerm average
1 moderatamountsverall
Trendstablechlorophylibvels over

time

L E AdAd a m pRcked aral neady for water testing

26

Trendstablgphosphorusvels over

Trendstableclarity trend calculated
using data from those yeden the

dno



Bear Pon®MIDAS 3420 SO0

Water Quality

Total Phosphorus

Bear Pond 2025 Averagél.4pph which is above
the longerm average

1 moderate amountserall
Trendstablgphosphorusvels over
time

Total Phosphorus
in ppb
(lower is better)

Secchi Depth
202%Averageb.2meterswhich is
shallower than the kbergn average
1 moderate clarity overall
Trendstableclarity over time

Secchi Depth
in meters
(higher is better)

Chlorophyll
in ppb
(lower is better) Chlorophyll
2025 Averag@:3pph which isear
0 5 10 15 20 25| the longerm average

9 moderatamountsverall
Trendstablechlorophylévels over
time

Long-t
(10 ggﬁ%;gf € @ W5averagereadng  ® 2025 indiidual readings

Algae Monitoring via Fluorometry
Bear Pond 1 No algae blooms were observed this
25 50 7.5 100 1250 10 20 0 5 10 15 20 year
9 Fluorescence tended to be highest

! near the thermocline between 4
5 meters indicating algae growth was
highest below the portion of the water
10 column people typically use
15
20
0 10 20 0 5 10 15 20
10
15 -8 Chlorophyll (ug/L)
-8 Dissolved Oxygen (mg/L)
20 -o- Temperature (°C)
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o

Depth Below Surface (m)
[52]




HighResolution Temperature Monitoring

1 The water columrBefarPond

Daily I\Eﬁeiarl]rvfj’gtzgfe%?pf; e o was weakly stratified when sensors
were deployed.

1 There were five distinct warm spells

25 seen in theusfacevates with

temperaturgeaching nepeak

levelsnbothJune and July

Howevet hi s peakasonods

"2 1 temperatungasrecorded in mid

August

1 Temperatures throughout the water

column were becoming more uniform,

but full mixing had not yet occurred

when sensors were retrieved.

9 Due to sensor failure, some

10 temperature data are absent. Data

collected during regular water

monitoringepresented by a +

symbol, were used to supplement

May un l Aug Sep oct Nov available sensor data.

Depth Below Surface (m)

Deployment Datg Peak Temperature (°C/ | _III_)ate of Peak Full Mixing Retrieval Date
emperature
41242025 28.483.1 8/14/2025 After Retrieval 11032025

View of Bear Paindm Camp Wigwam.
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Bog Pond MIDAS 3417

Water Quality

Bog Pond

Total Phosphorus

in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll

in ppb
(lower is better)

Long-term average
(2009—2025)

5 10

@ 2025 reading

15

20

29

Total Phosphorus

2025 Averag3.7pph which is
belowthe longerm average

1 highamountsverall
Trendstablgphosphorusvels over
time

Secchi Depth

2025 Averageot reported

1 Secchi didkit bottom during
reading

Trendnot reported because Secchi
disk has hibhebottom each year
measured

Chlorophyll

2025 Averagé:2pph which inear
the longerm average

9 moderatamountsverall
Trendstablechlorophylvels
overall

View oBog Pond from the shore



Brandy Pon@®MIDAS 9685 %
Water Quality

Total Phosphorus

Brandy Pond 2025 Averagé:7pph which isear
the longerm average

1 moderate amountserall
Trendstablgphosphorusvels over
time

Total Phosphorus
in ppb
(lower is better)

Secchi Depth
Secchi Depth 2025 Averag®.9meterswhich is
(higher'[‘sg‘:&zﬁ shallower than the k#gn average
1 moderate clarayerall
0 5 10

Trenddecreasinglarity over time

Chlorophyll
in ppb
(lower is better)

Chlorophyll
2025 Averag@:4pph which is

above the lostgrm average

15 1 moderatamountsverall
. Trendincreasinghlorophylitvels
4 .
(10 ggsjrzna;gf o8 @ 2025 average reading ® 2025 individual readings over time

Algae Monitoring via Fluorometry
Brandy Pond 1 Noalgal blooms were observed this

5 10 15 5 10 15 5 10 15 20 25 year
1 Most Secchi depths were near a

fluorescence increase
1 Fluorescence tended to be highest
near the thermoclaralbetweed-
7 metergndicating algae growth was
highest below the portion of the water
column people typically use
0 5 10 15 20 0 5 10 15 20
-8~ Chlorophyll (ug/L)
10 -8~ Dissolved Oxygen (mg/L)
-8~ Temperature (°C)
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[41]
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o

Depth Below Surface (m)
o

()]




Cold Rain PondMIDAS 3376 G
Water Quality

Total Phosphorus

Cold Rain Pond 202%Averaget 0.1pph which is
below the losigrm average

1 moderate amountgerall

Total Phosphorus Trendstablgphosphorusvels over

in ppb

(lower is better) time
Secchi Depth
Secchi Detpth 2025 Averagé45 meterswhich is
In meters

nearthe longerm average
1 moderate clarayerall
Trendstableclarity over time

(higher is better)

Chlorophyll

in ppb
(lower is better)

Chlorophyll
2025 Average:3pph which is

belowthe longerm average

5 10 15 9 moderatamountsverall
Lot Trendstablechlorophylikvels over
ong-term average i time
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Crystal Laké MIDAS 3452

Water Quality

Crystal Lake

Total Phosphorus
in ppb
(lower is better)

Secchi Depth
in meters
(higher is better)

Chlorophyll
in ppb
(lower is better)

5 10

Long-term average _
(195?6_2025) 0 @ 2025 average reading

16

® 2025 individual readings

AlgaeMonitoring via Fluorometry

Crystal Lake
0 5 10 15 0 5 10 15 20 25

Depth Below Surface (m)
o

o

o

5 10 15 20 25

0
5
10
15
0 5 10 15 20 25 5 10 15 20

-8 Chlorophyll (ug/L)
-8~ Dissolved Oxygen (mg/L)
-~ Temperature (°C)
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5O

Total Phosphorus

2025 Averageé:7pph which inear
the longerm average

1 moderate amountserall
Trendstablgphosphorusvels over
time

Secchi Depth

2025 Averag®.6meterswhich is
nearthe longerm average

1 moderate clarayerall
Trenddecreasinglarity over time

Chlorophyll

2025 Average:3pph which is
belowthe longerm average

1 moderatamountsverall
Trenddecreasinghlorophyltvels
over time

1 Noalgal blooms were observed this
year

1 Most Secchi depths were near a
fluorescence increase

1 Fluorescence tended to be highest
near the thermocline and betdv@en
meters, indicating algae growth was
highest below the portion of the water
column people typically use



Duck Pond MIDAS 3228 @
Water Quality

Total Phosphorus

Duck Pond 2025 Average0.6pph which is
belowthe longerm average

1 very highmounts
Trendstablgphosphorusvels over
time

Total Phosphorus
in ppb
(lower is better)

Secchi Depth

2025 Averageot reported

1 Secchi disk hit bottom during
reading

Trendstableclaritytrend calculated
using data from years that Secchi

Secchi Depth
in meters
(higher is better)

Chlorophyll di sk didnoét hi't
in ppb
(lower is better)
Chlorophyll
2025 Average:6pph which is
0 10 20 30 40 below the lo#grm average
Long-term average _ 1 highamountsverall
(2013—2025) @ 2025 reading Trendstablechlorophyltvels over
time

Il nterns Catherine Wheaton and
morning of water testing.
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Foster Pon@ MIDAS 3188

Water Quality

$S

TotalPhosphorus

2025 Averag@:0pph which iabove
the longerm average

1 moderate amountserall
Trendstablgphosphorusvet over
time

Secchi Depth

2025 Averagé.2meterswhich is
shallower than the kbergn average
1 moderately clearerall
Trenddecreasinglarity over time

Chlorophyll

2025 Average:2pph which isear
the longerm average

1 moderatamountsverall
Trendstablechlorophylévels over
time

Algae Monitoring via Fluorometry

1 Noalgal blooms were observed this
year

1 Most Secchi depths were near a
fluorescence increase

1 Fluorescence tended to be highest
nearé meters, indicating algae
growth was highest below the portion
of the water column people typically
use
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