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Providing educational
resources for
neighbors residing on
northern Idaho lakes

Meg Wolf, PhD
Assistant Director, Idaho Water Resources
Research Institute (IWRRI)
mawolf@uidaho.edu
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Idaho Water Resources Research Institute

Idaho Water Resources
Research Institute

IWRR/I’s mission is to address
state, regional, and national
water issues by conducting
research, sharing current
information, and supporting the
development of a multi-
disciplinary water workforce.




Citizen Science Walter
Quality Monitoring

* Collect data that will be used to
protect and improve water bodies

* [dentify potential water quality
problems by viewing trends over
time

* Provide property owners with an

opportunity to learn about aquatic
ecosystems
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Idaho Water Resources Research Institute

Thank you to our
2025 Bay Waftchers

Spokane River — Susan and Bob Stiger
Cougar Bay — David Wold
Steamboat Point — Bryce Cyr
Panhandle Yacht Club — Jim Duff
Beauty and Blue Creek Bay — Barb and Bob
McFarland
Leaning Pine Point — Joe and Lynn Morris
Rockford Bay — Julie Fromm
Cave Bay — Steve Wilson
Cottonwood Bay, Harlow Point, and Carey Bay —
Chris Kellogg

Lake Education Ambassadors

Bay
_' ’ Watchers ™



*Collaborative Monitoring: USGS, IDEQ,
the Coeur d’Alene Tribe, and Ba%/
Watchers volunteers all contribute to

tracking lake health.

*Long-Term Data: Federal, state, and
tribal agencies collect multi-decade
data on nutrients, heavy metals, and

ecological trends.

*Bay Watchers Program: Since 2019,
volunteers have gathered nearshore
water quality data, offering local
insight and early warnings.

https://cdapress.com/news/2025/mar/09/our-gem-
understanding-water-quality-monitoring-on-coeur-dalene-
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What do we monitor

Temp, Ph, SC, DO
Water clarity
Phosphoruous
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Monitoring Equipment

low

ent 6,826,664

ce®

Qe
£E%
B
- Q
HOA
c<
© D
23
CU:
o_zv

Pt
®
aa

]

®
[(—}
=]
(=]
==

Logger




aaaaaaaaaaaaaaaaaaaaaaaa



Temperature Summer °C
0 1|O 2|O 3|O

Metalimnion = -

] = |

Hypolimnion s

e Thermocline occurs in summer months when O

temperature changes sharply with depth

e As the sun heats surface waters, cooler and
denser water stays at the bottom of the water
column, creating a temperature gradient
across depth and preventing oxygenated
surface water from mixing with deeper waters.

Bay
¥ vatchers




Temperature

Spring Summer Fall Winter
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DO

Controls chemistry

No oxygen, release of nutrients / metals
_02

PO,

L




pH
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(puissanced’Hydrogen)
power of Hydrogen
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Basic

Lakes

Acidic
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Eutrophication Process- Concern specific
to CDA

Eutrophicafion

and
Metals Release
Nutrie

o

aquatic plant
production increases

4

plants decompose

Pb_As Metals Release ©¢

aaaaaaaaaaaaaaaaaaaaaaaa




Secchi depth

Transparency to light

Plants need light to photosynthesize

R = PS is compensation depth

about 1% surface irradiance or 2xSecchi depth

Tells us how deep in water column algae and
photosynthesize

Ba
‘g’ Wa{chers
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Secchi depth
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Photic zone

Aphotic zone




Phosphorus/ Secchi

e Oligotrophic lakes are low in nutrient, and low in primary

Trophic State Boundaries productivity
Oligo- Meso- E hi . . . .
'go_esowop N e Lake CDA is Oligotrophic (and we monitor for changes
away from this state)
Total Phosphorus <6 pg/L 12-24 pg/L 24-48 pg/L
4 e Secchi depth help us understand primary productivity in
Secchi Depth 4-8+ m 2-4m 1-2m
— the lake and is an indicator of trophic state
«;‘«;4 \$)

Figure adapted from Frank Wilhem, Lakeline Volume 40, No.2
Summer 2020. Credit Alex Kienow, Meg Wolf
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Secchi Disk Depth
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Carey Bay
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Trophic State Boundaries

Oligo- Meso- Eutrophic
Total Phosphorus <6 pg/L 12-24 pg/L 24-48 pg/L
Secchi Depth 4-8+m 2-4m 1-2m
oucorsorc wesoraorHic aumsopHc
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Blue Creek Bay

Secchi Depth
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Depth (m) from surface
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Beauty Bay Temperature Profiles

Temperature (C)
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Temperature (C)

6/8

6/28

Cave Bay 3m depth Temperature

7118 8/7 8/27 9/16

Date

10/6

—3(m) 2019
——3(m) 2020
—3(m) 2021
——3(m) 2022
——3(m) 2023
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Steamboat Point

Volunteer: Cyr

Dock Coordinates: 47°38’40” N, 116°47°20” W Monitoring Coordinates:

47°38'41” N, 116°47°18” W
Max depth at dock: 7 meters

Site Description: Temperature and Secchi data from Cyr dock on Steamboat Point

(near Steven’s Point), profile data taken about 12 m off dock.

Bay
¥ vatchers

Steamboat Point Temperature Profiles

—8—7/29/2019 Temp °C
—¥—6/16/21 Temp °C
8/5/22 Temp °C

10
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9/19/22 Temp °C
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——9/30/20 Temp °C

—%—10/11/2021 Temp °C ——6/29/22 Temp °C

—k—G/21/23 Temp °C

—&—08/11/23Temp °C
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Steamboat Point

Volunteer: Cyr

Dock Coordinates: 47°38’40” N, 116°47°20” W Monitoring Coordinates:
47°38'41” N, 116°47'18” W

Max depth at dock: 7 meters

Site Description: Temperature and Secchi data from Cyr dock on Steamboat Point
(near Steven’s Point), profile data taken about 12 m off dock.

471

Bay
Watchers

Lake Education Ambassadors
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—8—7/298/2019 pH
—¥—6/16/21 pH
-8/5/22 pH

#—9/3/19 pH

*—8/30/21 pH
9/19/22 pH
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——95/30/20 pH

—%—10/11/2021 pH ——6/29/22 pH

—d—6/21/23 pH

—&—08/11/23 pH

8.5




Steamboat Point

Volunteer: Cyr

Dock Coordinates: 47°38’40” N, 116°47°20” W Monitoring Coordinates:

47°38'41” N, 116°47°18” W
Max depth at dock: 7 meters

Site Description: Temperature and Secchi data from Cyr dock on Steamboat Point

(near Steven’s Point), profile data taken about 12 m off dock.

Bay
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Steamboat Point DO Profiles

11 12 13

—8—7/29/2019 DO mg/L ®— 9/3/19 DO mg/L
—— 9/30/20 DO mg/L ——6/16/21 DO mg/L
—»—10/11/2021 DO mg/L —e—6/29/22 DO mg/L

9/19/22 DO mg/L ——G/21/23 DO mg/L

——7/28/20 DO mg/L
»— 8/30/21 DO mg/L
8/5/22 DO mg/L

—te—08/11/23 DO mg/L
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Overview of Monitoring findings-

« Warming Waters: Surface temperatures have risen
~1.1°C over 30 years, affecting oxygen levels,
nutrient cycling, and lake mixing. no significant
trends observed in bay monitoring from 2018-2025

« Anoxic Events: Low-oxygen conditions at the lake
bottom may trigger release of heavy metals from
sediments, impacting water quality. low oxygen
levels observed in south end, but no extreme events
reported

* Informed Lake Management: Connecting central
lake monitoring with citizen science in bays helps
support science-based lake management decisions.
—working on improving strategies here

Bay
Watchers

Lake Education Ambassadors




Overview of Monitoring findings-
- Data Integration Efforts: We are working to align long-term datasets with Bay

Watchers’ nearshore data through a collaborative platform
Current updates to make bay watchers data publicly available and viewable

% School

idah20.nkn.uidaho.edu/add-standing_water?&site=20193&zoom=12&center=47.608477760518916,-116.73898066 131028

WEB APPLICATION

MASTER WATER STEWARDS
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,‘ Site Type: Stream

// “ Latitude: 47.616388 p:
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Add Standing Water Assessment Data

Required fields are marked with an asterisk (*). You may override this by selecting the Stream unsafe option.
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Thank You
Meg Wolf, PhD—

Assistant Director
mawolf@uidaho.edu
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Lead Mobilization from Sediments Under Anoxic Conditions

Algal Bloom

Hypolimnion
{Anoxic, O, depleted)

Pb-sulfide
{PbS, bound) (dissolved)
Sediment

Key Chemical Processes:

Oxic conditions (normal):
Pb** + S*” — PbS | (precipitate, insoluble)
Pb remains sequestered in sediment

Anoxic conditions (eutrophic systems):
S0,* + organic C — S* + HCO;" (sulfate reduction depletes sulfide)
PbS — Pb* (ag) + S* (dissolution when sulfide is low)

Pb?* diffuses from sediment — water column

Low/No O,

1. Eutrophication
Excess nutrients — algal blooms

v

2. 0; Depletion

Decomposition consumes Oz

v

3. Sulfate Reduction
S0, — 5% (sulfide)
Decreased sulfide in porewater

v

4. PbS Dissolution
Low sulfide — PbS dissolves
PbS — Pb* + 5%

v

Legend

Il PbS (bound lead)
Pb** (dissolved lead)
® Algae/phytoplankton
Pb** mobilization
® High oxygen
® Low/no oxygen
» Chemical transformation

Note: Under prolonged anoxia,

5. Pb?* Mobilization
Dissolved Pb** released from
sediment to water column
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