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In-Lake Science & Progress

Performed

Review information from NAIC
committee

Satellite analyses

Performed additional sediment
sampling to understand how P is
bound in sediments

Outlined approaches with

Learning

University of Idaho Research

Rates of Nutrient Release

Factors present driving nutrient
release (pH, Oxygen)

Biomass and P content of
plants

Building

Appropriate Water Quality Target
Values to reduce HABs

Parameterizing Net internal
loading

Parameterizing expected
improvements from restoration
methods

Additional insights from existing

considerations
lake and watershed data

Refine scale to approaches needed
and estimate costs
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Phosphorus has strong impact on water
qguality and productivity

v&'igotro ic 48 °* Phosphorus often limiting/co-limiting
\ in freshwater systems

* Increased trophic state and
productivity

« Cyanobacteria can dominate when
phosphorus is more available

» Mitigating phosphorus going into,
and within waterbodies often
iImproves water quality

0 EutroPHIX

Mesotrophic .

Increasing Nutrients
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Nutrient Relationships to Algae Communities

» Phosphorus critical nutrient for .

growth

* 1 1b. of P can support 300-500 Ibs.
of algae

 Nitrogen relative to Phosphorus
availability important to algae
community composition (N:P ratio)

 Cyanobacteria can also perpetuate
favorable conditions (organic P -> o~
anoxic sediment, prevent P burial) OEutropHIX 2025 (17
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IDENTIFYING A HARMFUL ALGAL BLOOM (HAB)

This quick guide provides a visual comparison of appearance and color and odor that can be helpful in distinguishing

non-toxic green algae and aquatic plants from potentially toxic cyanobacteria blooms or harmful algal blooms (HABs).

Non-toxic Algae & Plants  Cyan

Alage vs Harmful
Algae Blooms (HAB)

Not all algae is bad! Good for
ecosystem & fishery ;5; 7
* When HAB, toxin amount only STy
determined with lab testing

e Visit Idaho DEQ website for
further resources on
|dentification

« Panhandle Health District for
advisories

Filamentous Algae

Photo Credit: www.deq.idaho.gov/water-quality/surface-water/cyanobacteria-harmful-algal-blooms/

AATTENTION: Cyanobacteria blooms/HABs can produce
toxins that are harmful to humans and animals




North Bay Seasonal Flow Dynamics

High flow & nutrient
delivery to lake
flushing cold water Hayden Creek 1992-1997

——
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Monthly Average Discharge (cfs)

so— [ | T Low flow & low <
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Figure Source: NAIC Summary Presentation, W E U t ro P H I X
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North Bay Seasonal Nutrient Dynamics

Winter/Spring Summer Fall “Bob’s Bay” sample station 2018-2019
Cold + Warm + High Production, Cold + Low
501 watershed In-Lake Processes Production, | 70 Net Internal Loading (Shallow Lakes):
Loadi dominant High Settli : , '
N . Jramry Igper?odmg . 80 Nutrient Increase in the water column
| p—
70 - / = when nutrient release/uptake is greater
ﬁE . 50 E than settling rates (Nurnberg 2009)
— 0
g 60 - .40 E Internal Load Mechanisms:
o £ Sediment Nutrient release
i
& 50 30 3 3§y
c < * Anoxia
s - 20 — * Organic matter decomposition
40 ® °* Uptake into plants, algae, cyanobacteria
- 10 F « Sediment disturbance (boats)
rihel et al.
(Orihel et al. 2017)
3':' T T T 1 T T T u

Figures Adapted from: NAIC Summary Presentation, W E U t roO P H I X
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2025 Satellite snapshots of algae/HABs
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samples on Hayden Lake and are likely overestimated for the system, so interpret general difference in

Caution: Chla values are not verified to grab

high vs low values across time
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Sampling of Surficial Sediments — Phosphorus
Dynamics

Key Findings

1. Plants and algae generate
bioavailable organic matter -> keeps
P in mobile forms

2. Low formation of tightly bound P
forms due to low sediment pH (Ca, Al)

3. lIron dominant in binding P and has
high P release rates with loss in
oxygen in sediment

4. High amount of Mobile P forms in the
North Bay sediments

5. Great long-term P storage once it
moves out to deeper water and main
Hayden Lake

©EutroPHIX 2025 E U _t ro P H IX



North Bay Cyanobacteria Blooms -

Drivers
c  Seasonal Hayden Creek hydrograph, flows greatly decrease
In summer and creates stagnation of water
Ry
. Upper North Bay Conditions

« Dense aquatic plant growth

g » Shallow warm water
« Sediment organic matter + Temperatures = anoxic conditions in

sediment
 Anoxic sediments enhance P release to water column
9  Right ingredients and conditions for Cyanobacteria to flourish

 Sediment stored P seasonally recycling, staying in mobile
forms (chemistry, conditions, organic matter)
&2 BEutroPHIX




Quantified “Mobile” pool of phosphorus
for surficial sediments

Green 52.6 54.3 2,856
Orange 97.4 44 4,286
Purple 157 30.9 4,851

This amount of phosphorus is not tightly bound

chemically in the sediments and can be released:
e Sediment disturbances

* Loss of oxygen at sediments (Anoxia)

* Degradation of organic material (dead plants/algae)

* *pH changes in sediment/water
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Quantifying Aquatic Plant Biomass and P
cpnten

Myriophyllum spicatum ‘57

Potamogeton amplifolius f
hellake'House: @
on Hayden N
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*HLWID analysis of Idaho Dept of Ag. Sept 2024
biomass data and distribution

Calculations Se.pt. Peak 50% Biomass
biomass
North Bay Av. Mac/r\ophyte Community 556 978
Dry Biomass (g/m”"2)
Av. Macrophyte Dry Biomass (Lb/ac) 4,960 2,480
P content dry weight (assumed) 3% 3%
Av. Macrophyte P Biomass (lb-P/ac) 149 74

“Macrophyte community” calculations performed on the areal average of all species

based on % coverage within the 440-acre area
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Management “Levers” to reduce extent
and severity of Cyanobacteria blooms

1. Reduce Sediment and P loading by Hayden Creek

2. Reduce Aquatic Plant biomass (P and Organic
matter deposition)

3. Enhance water circulation & sediment oxygen
(dilution + gas exchange)

4. Sediment Management - Remove or Sequester
existing mobile P in sediments

5. Nitrogen to phosphorus ratios

&2 EutroPHIX



Improved Access Point

 Ramp into lake by adding
material to existing hillside

» Parking up top limited

« Gated boat launch with walk
In access only

 Closure required during lake
operations

FutroPHIX



Aquatic Plant
Harvesting |

Benefits:

« Better water circulation for nutrient dilution and
improved oxygen levels

« Reduce organic matter accumulation 95 ac

» P extraction with plant, reduce sediment P content
over time

Harvesting Details:
« 2 -3.5 acres/day
Cut up to 6-8ft below surface 240 ac §
Target 25-50% removal in area '
Est. 35-74 Ibs.P/ac removal

Removed biomass utilized as fertilizer




Limited Dredging

* 4ft deep channel (summer B N
depth) Irjwproved Access Point T

* Better access to improved j

»
>

access point for P
harvesters b

* Improved circulation

» Reduction in high mobile
sediment P areas by 20-
30%

 Potential reuse of dredge
material to build NS
shore/island |
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Sediment Treatment

Before Phosphorus During Phosphorus After Phosphorus
Inactivation Inactivation Inactivation
(] ® Moving through Permanently
. the water column Bound FRP
& ® o J “
Free Reactive Phosphorus Continues to bind FRP
Phosphorus Inactivation released from sediments

Lanthanum chemistries would work effectively
Reduced P flux from sediments

Mass of P permanently stored forever

Tool in toolbox for integrated approaches

O©EutroPHIX 2025 E U _t ro P H I X
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Hayden Lake Water NGy o
Level Fluctuations Y .. .

i

USGS 12417000 HAYDEN LAKE AT HAYDEN LAKE ID
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DAILY Gage heipht, feet

2812 2814 2016 2818 2828 2822 2824

¢ Daily instantaneous gage height == Period of provisional data
== pPeriod of approved data

https://waterdata.usgs.gov/nwis/dv?referred module=sw&site no=12417000
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https://waterdata.usgs.gov/nwis/dv?referred_module=sw&site_no=12417000
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Nov 19th 2025

o Staff 33.7ft

USGS 12417000 HAYDEN LAKE AT HAYDEN LAKE ID

2012 20814 2816 28138 28208 2022 2824
<+ Daily instantaneous page height == Period of prowvisional data
== Period of approved data
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https://waterdata.usgs.gov/nwis/dv?referred_module=sw&site_no=12417000

Nov 22nd 2021
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