Visualizing Internal Phosphorus Release
from Lake Sediments
Using Volunteer Collected Data
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Overview

Internal phosphorus loading in lakes

Examples of successful volunteer monitoring efforts
Methods & types of data needed for the analysis
Interpreting P mass graphs from different lakes
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Use of P mass for assessing changes in internal loading
over time
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North Pond, Smithfield




What is Causing Algae Blooms

EXCESS PHOSPHORUS (P)

ww. < Phosphorus (P)is a
. nutrient — feeds algae

2 . The “limiting nutrient” in
‘ freshwater lakes

B . Measured in very small
amounts (parts per billion)

. Photo: FOLW



Watershed Runoff Carries P to Lakes




Algae Blooms

 Loss of recreational and aesthetic value
* Threat to the drinking water supply
 Loss of property value

 Possibility of toxic algal bloom

- Cyanotoxins are toxins
produced by blue-green
algae

- Algae blooms do not always
produce toxins

* 201 4 StUdy Of 7 Malne IakeS Mor Info at the Maine DEP Website:
Showed h|gheSt cou nts Of https://www.maine.gov/dep/water/lakes/algalbloom.html
toxins in downwind scum



https://www.maine.gov/dep/water/lakes/algalbloom.html

Trophic State
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Lake Productivity & Trophic State

High
Nutrients

ecological
instincts
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Adapted from: WRS, Inc.



Tools for Lake Restoration

China Lake
(MIDAS 5448 - Station 3)
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Sediment
Sampling &
Analysis

Watershed Water Quality
Survey Monitoring

Water Quality
Analysis

2020 China Lake Phosphorus Mass (kg)

PLo(aCd Summcary‘:| East ?asin Station 3 (North) China Lake WBMP (2022 - 2031)
urrent Conditions
. Category Cost
A. Internal P Load $ 1,445,465
v 3 ) B. External P Load $ 1,175,000
) “ - C. New Sources of NPS $ 55,500
;A D. Education/Outreach $ 67,350
i E. Local Capacity § 169,000
1% F. Monitoring/Assessment | $ 258,400
Total | § 3,170,715

(Final Land Cover File:
V2 - 05/25/2021) E11to18m O7t010m  @0to6 m

Watershed
Management
Plan

Land-Cover Watershed Internal Loading
Update Modeling Analysis



How Do We Measure Water Quality?
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Water Clarity

Yearly Average Secchi Disk Transparency

Year
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Unity Pond 1977 — 2019 (0.8 m — 6.1 m)
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Water Clarity

Sebasticook Lake

(MIDAS 2264 - Station 1) /%
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Figure 11. Historical water clarity readings in Sebasticook Lake 1974 - 2023. (Green circles indicate the average
SDT reading for each year and gray circles represent the range in actual readings collected each year. SDT
readings above the red line indicate algal bloom conditions.)



6 Parts per Million (ppm) - Dissolved Oxygen
5 6

8

Fe u((eptable for , .
Too low for fish populations Stressful for fish spawning and growth Supports abundant fish populations

Anoxia www.manxtechgroup.com/iot

Anoxia occurs in the absence of dissolved oxygen, or ecological
very low concentrations, in a water body like a lake. instincts



DO Profiles

DISSOLVED OXYGEN PROFILES
CHINA LAKE, STATIONS 2 & 3
AUGUST 20, 2021
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“Heat Maps”™
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North Pond, Smithfield, ME.
Photo Credit: Alexander Wall
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DO & Internal P Loading
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Anabaena. spiroides from a lake in New Hampshire USA

%

Low levels of DO results in
release of phosphorus from
the lake’s sediment

Increase in P provides food
for algae and results in
annual algal blooms

Bioloqgically-mediated internal
P loading (less understood &
harder to document)




Lakes Susceptible to Internal P Release

* Added to the DEP NPS Priority Watersheds List

R/ R/ R/ R/
%S 60 0 o

Lakes with Al:Fe ratios less than 3(Al:Fe<3:1)
Al:P ratios less than 25 (Al:P<25:1)
Lakes meeting both- added to list

Lakes with low or border line Al:Fe ratios (BG >40 ppb)

Lake sediment core

Priority List Reasoning

Round Pond
Roxbury Pond
Sabbathday Lake
Salmon L (Ellis P)
Salmon Stream Pond
Sand Pond

Sawyer Pond
Sebago Lake (including
Crooked River)
Sennebec Pond
Shaker Pond
Sheepscot Lake
Silver Lake
Spectacle Pond
Square Lake

Square Pond

Vinalhaven
Roxbury

New Gloucester

Belgrade
Guilford
Monmouth
Greenville
Sebago

Appleton
Alfred
Palermo
Bucksport
Vassalboro
T16 R5 WELS
Acton

Public Water System

Watch List

Sensitive

Watch List, Sensitive — Sediment Chemistry
Public Water System

Sensitive

Negative clarity trend

Outstanding Water Quality, Public Water
System

Sensitive — Sediment Chemistry

Sensitive

Fish Hatchery

Public Water System

Sensitive

Watch List, Development Threat
Sensitive — Sediment Chemistry

https://www.maine.gov/dep/land/watershed/nps_priority_list/Lake%20NPS%20Priority%20Watersheds%20List%202022.pdf


https://www.maine.gov/dep/land/watershed/nps_priority_list/Lake%20NPS%20Priority%20Watersheds%20List%202022.pdf

Sampling Depths

1. Surface Grab
2. Epilimnetic Core

3.
4. Bottom Grabs
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Types of Data Needed

% Total Phosphorus Profiles

o Every meter (shallow lakes)
o Every other meter (deep lakes)
o Every two weeks from ice-off through turnover (ideal)

b el 178 ecological
Photo: Georges Pond Association '



Sampling Equipment for P

1. Epilimnetic Core 2. Profile Grabs

Weighted core tubing for collecting
phytoplankton and chlorophyll

Erlenmeyer Flask (left) & transfer vial (right)



Other Useful Data
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Dissolved Oxygen & Temp
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Secchi disk transparency

Epilimnion
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Precipitation
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Chlorophyll-a
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Bathymetry
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Bathymetry- Data Collection

% Bathymetric data

Sebasticook Lake
Ot Newport, Maine
NOT FOR NAVIGATIONAL USE
Contour interval: 1 meter / Index contours: 5 meters
Survey by H. Snook, EPA, using BioSonics, Inc.
Woods-RY Single-Beam DT-X echosounder
County= and Visual Habitat software.

£
| Scale 1:28,500

when pented on Latier page size
0 500 1,000 Meters. ~
| o L —
T w E
v 0 1000 2000 3,000 Feet
s

Basemap: ESRI, USGS, NOAA, NPS,
DeLorme and the GIS User Community.

Sebasticook Lake
Depth (m) and Volume (m?3)

US EPA R1 GIS Center DRAFT #13934, 1/26/2024
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= Small volume below 10 m

= Important to understanding ’
the extent of internal loading | }e. Lo e -
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Example- Togus Pond

Long history of algal blooms

3.5 sq. mi watershed

662 acres

0.57 flushes/yr

2018 Algal Bloom
Togus Pond

TOGUS POND WATERSHED

Augusta, Maine

Peak Elevation:
Ingraham Mtn.
480 ft.

Togus Pond Watershed
Augusta, Kennebec Co., ME
Drainage Area: 3.5 sq. mi.

Togus Pond
Elevation: 180 ft
Volume: 14,902,859 m3
Surface Area: 662 ac
Max Depth: 15 m (49 ft)
Avg Depth: 5.5 m (18 ft)
Flushing Rate: 0.57/yr

I
5 ‘be

Bolton Hill
g ae0tt.

Porcupine Hill
450 ft.

ecological
instincts

o Togus Pond




DO Profile- Togus Pond

Station 1 Temperature (T) in °C and Dissolved Oxygen (DO) in mg/I

Stationd " pepth (m) _ 17-May 2Jun 15Jun__ 2-ul 23-Jul 7-Aug 25-Aug 13Sep  27-Sep  11-Oct
SDT (m) 2.30 4.31 4.83 4.20 4.68 3.40 3.84 3.99 4.47 2.48

T] po | 1 [po] 7 [po[ 7 [po] 7 [oo] Tt [po[ 7 [po] T [po] T [po] T [poO
o [129] 107 [19.0 8520787 238[82| 268 |85| 257 |7.9|246|84|211|83[17.9]92 15484
1 [127] 107 | 190 |86[206 86| 237 83| 260 |86| 257 |7.9|24.6|85|21.1[83[17.9] 9.1 15484
2 [120] 108 | 1908620486236 |83| 258 |86| 256 |7.9(246|85|21.1]83|17.8] 9.2 |154 84
3 [118] 108 | 19086204 |86 23583 256 |86| 256 |7.8|245|86|211 83[17.6] 9.1 |154 83
4 [118] 107 | 18986203 |85|235|81| 241 |86| 256 |7.7|244|85|210 82[175] 91 15483
5 [117] 106 | 189 [86]200|83]230[76| 235 |83| 255 |7.4|243|83[21082[175] 9.1 |15483
6 [11.7] 106 | 18186 [19.5]7.8] 202 53| 225 47| 241 |4.4[236]39]21.0[81[17.3] 89 15483
7 [117] 105 [13.7 85163 5.6 174 |21 485 (01| 201 |0.1] 214|010 |80 [16.8] 7.7 | 15483
8 [116] 106 |12.6|7.4|13.4(41]133 /04| 154 |01| 168 |0.1]166|0.1|205N7[16.7] 7.3 [154 |83
9 [116] 105 [124[70|128[39]13F[01] 135 |01| 140 [01]143 0118502165 6.0 15483
10 [126] 104 [123]69]124[33] 17 01| 129 [01]| 134 [01]13.3]01133 |01 16W] 52 15483
11 [115] 102 [122]64 12127 [f23 01| 126 |01]| 129 [0112.8]01127 01155 W5 | 15483
12 [11.4] 101 [121 6212127122 01| 122 [01| 129 [01]12.5[01]125]01]12.9] 0.2\54 83
13 [122] 98 [119[48|120[2/[120 01| 120 [01]| 121 [01]12.2]01]12.1]01]119] 01 | D] 82
14 [121] 96 |118]42]120[/1] 119 [0a] 119 |01 120 [01]12.0[0112.0]01]11.8] 0.1 |154R2
15 |mud 11.9/12[11.8 [oa| 117 [0a] 119 [0a]11.8]04]11.8[01]117] 04 [11.8[0. N

2020 Dissolved Oxygen Profiles
Ove rview: Togus Pond, Station 1

1 Stratification sets up by early June
 Increasing water temperature peaks July 23

Depth (meters)

(d Peak anoxia at 7m on July 23

ecological

instincts 17 Moy 20 i T5 i 230 T
Environmontal Consulling & Ecodosign

2-Jul

25-Aug 13-Sep 27-Sep 11-Oct




Togus Pond

Togus Pond

& Anoxia>7m

% Large area of lake
sediments exposed to
anoxia



DO & TP Profiles

Station 1 Temperature (T) in °C and Dissolved Oxygen (DO) in mg/I

Statond " Depth (m) __ 17-May 2-Jun 15-Jun 2-ul 23-Jul 7-Aug 25-Aug  13Sep  27-Sep  11-Oct

SDT (m) 2.30 4.31 4.83 4.20 4.68 3.40 3.84 3.99 4.47 2.48

T DO T |[DO| T |DO| T |DO T DO T bDo| T |[bO| T |DO| T DO T | DO
0 12.9| 10.7 19.0 | 85| 20.7 | 8.7 | 23.8 | 8.2 26.8 8.5 25.7 7912468421183 |179| 9.2 |154 |84
1 12.7| 10.7 19.0 | 8.6 | 20.6 | 8.6 | 23.7 | 8.3 26.0 8.6 25.7 791246 |85(21.1|83|179| 9.1 | 154 |8.4
2 12.0/ 10.8 19.0 | 8.6 | 20.4 | 8.6 | 23.6 | 8.3 25.8 8.6 25.6 791246(85(21.1|83|17.8| 9.2 |154 |84
3 11.8) 10.8 19.0 | 8.6 |20.4 | 8.6 | 23.5 | 8.3 25.6 8.6 25.6 7.8|245|8.6(21.1|83|17.6| 9.1 | 154 8.3
4 11.8| 10.7 18.9 | 8.6 | 20.3 | 8.5 | 23.5 | 8.1 24.1 8.6 25.6 7.7124.4185]21.0(82|175| 9.1 | 154 8.3
5 11.7| 10.6 18.9 | 8.6 | 20.0| 8.3 | 23.0 | 7.6 23.5 8.3 25.5 741243/83]21.0|82|175| 9.1 |154 8.3
6 11.7| 10.6 18.1 | 8.6 |19.5|7.8| 20.2 | 5.3 22.5 Al 24 4.4123.6(39(21.0|81|173| 89 |154 8.3
7 11.7| 10.5 13.7 |85 |16.3 |56 | 17.4 ZA_M 0.1 20.1 0.1214|0.1 0|80|16.8| 7.7 | 15.4 | 8.3
8 11.6| 10.6 126 | 7.4 |134 | 4.1 13.3/64 15.4 0.1 16.8 0.1]16.6 |0.1|20.5 ™7 |16.7| 7.3 | 154 (8.3
9 11.6| 10.5 124 |17.0|12.8|3.9 13/ 0.1 13.5 0.1 14.0 0.1 143 |0.1|18.5 0.2‘\@.5 6.0 | 15.4 | 8.3
10 11.6| 10.4 123 16.9|12.4|3.3 117 05! 12.9 0.1 13.4 DNl 13.3 [ROSE 13.3 [ 16)\ 5.2 1154 |83
11 11.5| 710.2 12.2 6.4 |12.1 | 2.7 /2.3 0.1 12.6 0.1 12.9 Oa 12.8 ORIl 12.7 [§ONIg( 15.5 N 15.4 | 8.3
12 11.4| 10.1 12.1 16.2 | 121 2.7/, 12.2 g 12.2 0.1 12.9 DiE| 12.5 O 12.5 [fONSl 12.9 0.2\Q5.4 8.3
13 11.2 9.8 119 | 4.8 | 12.0 2/ 12.0 | 0.1 12.0 0.1 12.1 O 12.2 pOERl 12.1 [FOFS 11.9 [ROFEN 15N | 8.2
14 141 9.6 11.8 | 4.2 | 12.0 '/.1 11.9 |§O5 11.9 0.1 12.0 0.1|120(0.1|12.0|0.1|11.8| 0.1 | 154 2‘

Station 1 Secchi Disk Transparency and Total Phosphorus Results

Stationd " Depth (m)  17-May-20  2-Jun-20  15-Jun-20  2-Jul-20 23-Jul-20 7-Aug-20  25-Aug-20 13-Sep-20 27-Sep-20 11-Oct-20

SDT (m) 2.30 431 4.83 4.20 4.68 3.40 3.84 3.99 4.47 2.48
Core Depth (m) 7 7 6.5 7
Chl-a Result 4
TP Core taken by DEP & DLM
RESULTS are PPB 1 15 16 14 14 14 19 18 16 14 30~
3 13 14 16 13 16 18 18 17 14 Pri]
5 15 13 15 21 26 23 19 18 13 ¥ 30
7 14 18 20 15 20 28 31 17 5
9 13 20 23 20 20— 64 88 52 32 27
11 18 20 30 34— 94 145 180 180 23
13 18 61 45 __A4" 59 170 230 280 390 € 430 ) 25
15 : =1 i
Ave TP 15 23 | 28 25 53 75 91 99 94 27




Calculate P Mass

Slice - ' c ot b3 Interpolated  Mass of
Volume (e"[:) Date :));l_crepn(;;/:-(;n Concentration Phosphorus
3
1. Enter volume of each layer () of TP (ug/) (ke
0 0 5/17/2020 15.0 0
2584675 1 5/17/2020 15 15.0 38.77
Of water 2399425 2 5/17/2020 14.0 34.79
2127821 3 5/17/2020 13 13.0 28.73
1783372 4 5/17/2020 14.0 24,08
2 . De t h Of Iaye I 1476873 5 5/17/2020 15 15.0 21.41
1219993 6 5/17/2020 145 17.99
. 997172 7 5/17/2020 14 14.0 1421
3. Date of sample collection -
. Udlt 60407 8 5/17/2020 135 10.46
517350 9 5/17/2020 13 13.0 6.85
4 TP at co rrespondlng depth 349153 10 5/17/2020 15.5 498
. .[_]. 242752 11 5/17/2020 18 18.0 407
180935 12 5/17/2020 18.0 3.26
5 f d 131331 13 5/17/2020 18 18.0 335
. Calculate mass for depths .
. . 42727 15 5/17/2020 18.0 0.77
with data & inte rp0|at6d 3402 155 5/17/2020 18.0 0.06
. 0 0 6/2/2020 16.0 0
2584675 1 6/2/2020 16 16.0 4135
concentration 2399425 2 6/2/2020 15.0 37.19
2127821 3 6/2/2020 14 14.0 30.85
6 ] R E P EAT fo r eac h d ate 1783372 4 6/2/2020 135 2452
1476873 5 6/2/2020 13 13.0 19.57
1219993 6 6/2/2020 155 17.38
997172 7 6/2/2020 18 18.0 16.70
760407 8 6/2/2020 19.0 14.07
517350 9 6/2/2020 20 20.0 10.09
349153 10 6/2/2020 20.0 6.98
242752 11 6/2/2020 20 20.0 486
180935 12 6/2/2020 405 5.47
131331 13 6/2/2020 61 61.0 6.67
85472 14 6/2/2020 61.0 521
42727 15 6/2/2020 61.0 361
3402 155 6/2/2020 61.0 021
0 0 6/15/2020 14.0 0

2584675 1 6/15/2020 14 14.0 36.19



P Mass- Togus Pond

P Mass (kg) in each depth interval
5/17/2020 6/2/2020 6/15/2020 7/2/2020 7/23/2020  8/7/2020 8/25/2020 9/13/2020 9/27/2020 10/11/2020

Oto3m 102 109 104 97 118 116
3to6m 63 61 70 79 87 79
6to9m 32 41 46 39 86 64
9to12m 12 17 21 22 64 107
12to 15 m 5 15 12 17 76 108
|Tota| by Date 214 244 254 253 351 490 432 473

2020 Togus Pond Phosphorus Mass (kg)
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Calculate P Mass- Togus Pond

P Mass (kg) in each depth interval
5/17/2020 6/2/2020 6/15/2020 7/2/2020 7/23/2020

8/7/2020 8/25/2020 9/13/2020 9/27/2020 10/11/2020

20to3m 102 109 104 97 118 116
3to6m 63 61 70 79 87 79
6to9m 32 41 46 39 86 64
9to12m 12 6 21 22 64 107
12t0 15 m 5 15 12 17 76 108
|Total by Date 214 244 254 253 351 490 432 473
2020 Togus Pond Phosphorus Mass (kg)
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Example- China Lake

¢ Public drinking water supply

CHINA LAKE
% Algal blooms since 1980s gl i

China & Vassalboro, ME
% 6.2 sg. mi watershed

% 3,939 acres

< 0.64 - 0.68 flushes/yr

L]
¢ Unique bathymetr < T
* . 0-3 Depth n:m %SA belowbase %V
pth

(m) (m2) depth (m3)
4-6 0 1606515 100% 128696830 100%
rmand 1 15405215 9% 112962413  88%
L) 7-10 2 14261088 8% 98133007 T6%
- 3 128058 80% 84593840 66%
[ ) 1n-15 4 NN T 72403355 56%
pra— 5 1056229 66% 61345558  48%
[ ) 16-20 6 97382 6™ 51197330 40%
7 8807204 55% 418706 1%
. 21-25 8 7368285 46% 3385310 26%
9 587743 3™ 27249452 1%
. 26 -28 10 4687075 29% 2197936 1%
1 382132 4%  1TP4080 W%
12 3103080 19% 14280667 11%
13 248597  15% 11493107 9%
Data Source: original source Ly i 218
: 15 1709082  11% 730403 &%
data from Dan Buckley (Retired, 1% 1401768 9% 5781375 4%
University of Maine Farmington) 7 112842 7% 45882 &
18 96340 6% 3484068 M
collected in 2002 as part of the 5 e A
Lake Water Monitoring and 2 646553 4% 1857883 1%
. : Bathymetric Mapping Project. 21 49082 3% 1289508 1%
/ \ eCO|Og|CQ| Original data was processed by 2 6L 2% 862123 %
instincts Tara King (USDA-NRCS) in 2021 B S
| to create contours linesat Tm s 129806 1% 136777 %
0 025 05 1 intervals, and calculate volume % 66159 0% 40566 0%
— — il S N  and area for each depth interval. 2 1aR0/iET% AR 0%

- 102 0%

China Lake. (Photo Credit: Elaine Philbrook, CLA.) Figure 4. Bathymetric map for China Lake.



Example - China Lake

2020 China Lake Phosphorus Mass (kg)

P Load Summary - East Basin

Station 3 (North) (Current Conditions)
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Example- Cross Lake

¢ Public drinking water supply

Cross Lake, ME

% Algal blooms since 1980s

< 58 sg. mi watershed
% 2,480 acres N

% 3.5 flushes/yr

Cross
Cross La

Cyanobacteria bloom on Cross Lake, : B /¢ L Y0V ) %
September 20, 2019. ’ Figure 15. Bathymetric map, 9/25/20 (US EP4).




Cross Lake P Mass

2020 Cross Lake Phosphorus Mass (kg)
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Example- Unity Pond

% Long history of algal blooms

UNITY POND
WATERSHED
Land Cover

< 30 sg. mi watershed
% 2,569 acres

% 1.28 flushes/yr

% Backflushing into lake from
downstream watershed

- Agric 2 (row crops) - Open 1 (open water)
I Agric 3 (grazing) I open 3 (excavation/bare soil)
Agric 4 (hayfield) 1 Other 1 (freshwater emergent wetland)
Forest 1 (deciduous forest) Other 2 (timber harvesting)
I rorest 2 (non-deciduous forest) I urban 1 (ow density residential)
I rorest 3 (mixed forest) Il urvan 2 (med density resicommerical)
B rorest 4 (forested wetiand) - Urban 3 (roads)
Forest 5 (scrub-shrub) - Urban 5 (developed open space)

Q )
Source: ME Geolibrary, NHDPlusHR, NWI, Q>

Stz s Ecological Instincts :
T w2 00375 075 15 225 3 Pro;e?;lan:NADJ%.? UTM Zone 19N ecologt;ol
A blue-green algae bl - — — il K. Goodwin, Ecological Instincts - July 2021 istincts

Unity Pond in 2021. Photo Credit: FOLW

Figure 4. Land cover in the Unity Pond direct watershed.



Anoxia- Unity Pond

gen (mg/L)

Legend
Depth

. High : 11.8059

-Low 0

’ Anoxic Area (>7 m)
742 acres

Unity Pond Anoxic Area

0 025 05 1MI eco|og|co| eCOIOQICOI
_ i A instincts

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, Environmental Consulting & Ecodesign

N mmunity

Da Created By: K. Good:




Unity Pond P Mass

2021 Unity Pond Phosphorus Mass (kg)

Phosphorus Mass by Depth (kg)
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Inconsistent blooms since
2012

1.4 sq. mi watershed

435 acres
0.41 flushes/yr

3 years P monitoring

0.5
N Miles

Abrams Pond

MIDAS #4444

Surface Area: 435 Acres
Max Depth: 8m

Avg Depth: Sm s“”"'::"
Volume: 8,749,945 m3 3

Flushing Rate: 0.41/yr.

Abrams Pond Watershed

Eastbrook & Franklin
Hancock Co., ME
Drainage Area: 1.42:5g. mi.

pu 101 umol

Abrams Pond

Lyle Frost

Wildlife
sTBROO Mgmt Area
A
cRANKLN
Abrams Pond Watershed
Roads
Municipal Boundary </
ecological

~"~—— Stream/River
" Intermittent Streams MAINE
Wetlands *
- ME Conserved Lands




Annual Variability- Abrams Pond

2023: Cool, wet (no bloom)

2022: Warm, dry (bloom)

2023 Abrams Pond Phosphorus Mass (kg)
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High TP at surface in the spring
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Example - Sebasticook Lake

SEBASTICOOK LAKE WATERSHED
LAND COVER BY BASIN

167 sqg mi watershed
4,537 acres
1.47 flushes/yr

Industrial & municipal
wastewater discharges

Only 6 of last 25 years
without an algae bloom

40 years of drawdowns to
remove internal P load

Legend

I Low Intensity Development & Roads
- Medium Intensity Development
Il High Intensity Development
Meadow/Clearing
I Cultivated Crops
I Hay/Pasture
W Barren Land
Deciduous Forest
B Evergreen Forest
B Mixed Forest
Shrub/Scrub
I Woody Wetlands
Emergent Herbaceous Wetland
I Open Water

A o h Sebasticook Lake
v y —=._ _MAINE

eCOlOg iCOl ! 0 1 2 4 Source: USGS (NLCD, NHD Plus), Ecological Instincts

jection: NAD 1983 UTM Zone 19N

: - Proj
instincts N e Miles k. Goodwin, Ecological Instincts - February 2024



Long-Term Changes: Sebasticook Lake

Sebasticook Lake - Station 1 - 2023

0

TP (ppb)
® 25
® 50
®

DO (ppm)

. 10.0
7.5

Depth (m)

50

N,
0.0

Jul Aug Sep

Figure 12. 2023 DO and TP concentrations by depth in Sebasticook Lake, Station 1. (Gray circles represent the
concentration of TP at each depth in the water column, period of low DO are represented by dark red areas)




Long-Term Changes: Sebasticook Lake

2023 Sebasticook Lake Phosphorus Mass (kg)
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Long-Term Changes: Sebasticook Lake

2023: 40 years after drawdown 1980: Prior to drawdown

2023 Sebasticook L.ake Phosphorus:Mass (kg) 1980 Sebasticook Lake Phosphorus Mass (kg)
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«» Significant reduction in both watershed and internal loading

s Better? Yes, but....a new era of effort is needed to address
persistent summertime algal blooms



Getting Started

|dentify if internal loading is a potential factor
(regular collection of DO/Temp profiles)

Raise funds to cover lab costs (S45/P sample)
Recruit volunteers to help collect the data

Recruit technical staff to train volunteers & help with
data analysis & interpretation

Start small- collect BG samples at bottom of lake




Questions/Discussion

A

ecological Email: jen@ecoinstincts.com Phone: (207) 319-7576
Web: ecoinstincts.com
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